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"SWEPT THROUGH SEN EH -  Glasgow Man’ s O rdea l"
"A Glasgow sewenaan had  the  t e r r i f y i n g  e x p e r i e n c e  
y e s t e r d a y  a f t e r n o o n  of  be ing  swept o f f  h i s  f e e t  by a r u sh  
o f  f l o o d  w a te r  w h i le  he was exam ining  a sewer, and washed 
f o r  250 y a r d s  t h r o u g h  th e  p i t c h  dark t u n n e l .
"He vms D a n ie l  M c A l l i s t e r  ( 4 8 ) ,  165 G a l lo w g a te ,  an 
employee o f  Glasgow C o r p o r a t i o n  M a s te r  o f  Works D epar tm en t .
"At 1 p .m .  y e s t e r d a y  he was i n  a manhole i n s p e c t i n g  
a sewer i n  Claremont  S t r e e t  a t  B e rk e le y  S t r e e t ,  when a 
suaaen  sp a te  due t o  heavy r a i n f a l l  a few m in u te s  p r e v i o u s l y  
c au se a  him t o  l o s e  h i s  f o o t i n g .
"The t o r r e n t  o f  w a te r  swept him th ro u g h  a sewage p ip e  
f o r  a d i s t a n c e  o f  about  250  y a r d s  u n t i l  he came w i t h i n  
r ea ch  o f  t h e  framework o f  a n o t h e r  manhole, which he 
managed t o  g ra s p  ana hang on t o  u n t i l  h e lp  a r r i v e d  ana he 
was a s s i s t e d  i n t 0 the  stx e e t  •
" M c A l l i s t e r  was much shaxen by h i s  e x p e r i e n c e ,  and 
r e c e i v e d  a b r a s i o n s  to: a i s  arms,  b u t  r e f u s e d  m e d ic a l
a t t e n t i o n . "  Wednesday,
The Glasgow D a i ly  He co rd  J u l y  1 5 t h ,  19 31*
The a t t r a c t i o n  o f  p u b l i c  i n t e r e s t  by r e p o r t s  o f  u n u s u a l  
o c c u r r e n c e s  h a s ,  i n  x^ecent y e a r s ,  become h i g h l y  c o m m e rc ia l i s e d  
i n  th e  t h r e e  main c h a n n e l s  o f  news d i s t r i b u t i o n .  J o u r n a l i s t s ,  
e s p e c i a l l y  i n  t h e  weekly  p r e s s ,  and t h e i r  c o u n t e r p a r t s  i n  
cinema ana r a d i o  o r g a n i s a t i o n s ,  have f o c u s s e d  a t t e n t i o n  on 
u n u s u a l  forms o f  employment,  some o f  w hich  have been  a s s o c i a t e d  
w i t h  the  m ain tenance  o f  the  n a t i o n ’ s h e a l t h .  The e d u c a t i o n a l  
v a lu e  o f  the  l a t t e r  i s  u n d i s p u t e d  when t r u t h f u l l y  r e c o r d e d  
f a c t s  form th e  b a s i s  o f  the  t i t l e  s u b j e c t .  S a l e s  v a l u e ,  
however,  h a s  become an im p o r ta n t  f a c t o r  i n  p u b l i c i t y ,  ana h a s
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c r e a t e d  something g r e a t e r  even t h a n  p o e t i c  l i c e n c e  i n  th e  
b u i l d i n g  up o f  s c r i p t s ,  a r t i c l e s  ana  f i l m  s h o t s .  N e v e r t h e l e s s ,  
g l a m o r i s a t i o n  of  a p a r t i c u l a r  type  o f  work by t h e s e  means has  
been i n v a l u a o l e  i n  improving  r e c r u i t m e n t  t o  t h e  S e r v i c e s  
d u r in g  the  War, and t o  th e  mines i n  more r e c e n t  y e a r s .
I n  th e  p a s t ,  on ly  f l e e t i n g  r e f e r e n c e  h a s  been made to  
w o rk e r s  i n  our  c i t i e s 1 s ew ers ,  r e p o r t i n g  m ere ly  an i n c i d e n t  such 
a s  t h a t  q u o tea  on th e  p r e v io u s  p a g e .  Some two y e a r s  ago,  however,  
a t t e n t i o n  was f o c u s s e d  on the  sewers  o f  Vienna by th e  f i l m ,
"The T h i r d  Man", and i t  was r e c o r d e d  i n  th e  p r e s s  t h a t  an 
i n t e r n a t i o n a l  s o c c e r  team had been  t a k e n  below t h a t  c i t y  t o  view 
th e  l o c a t i o n  o f  " s h o t s "  f o r  t h e  f i l m .  I t  would seem t h a t  the  
sew ers  o f  Vienna had  a t t a i n e d ,  a lm ost  o v e r n i g h t ,  t h e  fame which 
h a s  been h i s t o r i c a l l y  acco rd ed  to  th e  catacombs below P a r i s ,  so 
l u c i d l y  d e s c r i b e d  i n  V i c t o r  H u g o ^  "Les M i s e r a b l e s " .  Even more 
r e c e n t l y ,  an i l l u s t r a t e d  weekly p u b l i s h e d  an a r t i c l e  d e s c r i b i n g  
t h e  work i n v o lv e d  i n  the  m ain tenance  o f  L o n d o n ^  se w e rs .
During th e  l a t t e r  p a r t  o f  1949, t h e r e  a rose  th e  p rob lem  
o f  a s s e s s i n g  w h e th e r  i l l n e s s e s  among sewe rmen were t o  be con­
s i d e r e d  as  a t t r i b u t a b l e  o r  n o n - a t t r i b u t a b l e  t o  t h e i r  c o n d i t i o n s  
o f  work.  A s e a r c h  th ro u g h  the  m e d ic a l  l i t e r a t u r e  o f f e r e d  
i n s u f f i c i e n t  m a t e r i a l  on which t o  base  an o p in io n ,  and hence i t  
was deemed necessa i 'y  t o  i n v e s t i g a t e  the  r e l a t i o n s h i p  between 
h e a l t h  ana o c c u p a t io n  i n  th e  sewe rmen o f  Glasgow. I n  o r d e r  t o  
do t h i s ,  a r ra n g em en ts  were made f o r  me t o  v i s i t  the  s e v e r a l
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t y p e s  o f  sewers  aria view tile v a r i o u s  o p e r a t i o n s  p e r fo rm e d  by 
sewermen. I  a l s o  bad  the  o p p o r t u n i t y  t o  m an ip u la te  th e  t o o l s  
i n  each  ty p e  o f  work;. As w e l l  as a id i n g  i n  th e  more a c c u r a t e  
a ssessm en t  o f  th e  p h y s i c a l  e nergy  r e q u i r e d  f o r  the  j o b ,  t h i s  
p ro c e d u re  p ro v ed  t o  be o f  th e  u tm os t  v a lu e  i n  w inn ing  the  
c o n f id en ce  o f  the  sewe m e n  and d id  much t o  g a i n  t h e i r  complete  
c o - o p e r a t i o n  when th e  m e d ic a l  e x a m in a t io n s  were u n d e r t a k e n .
I n  t h e  co urse  o f  t h i s  s p e c i a l  i n q u i r y ,  i t  soon became 
e v i d e n t  t h a t  such r e c o r d s  o f  s i c x n e s s ,  a c c i d e n t s  and d e a t h s  
among sewe rmen, as  e x i s t e u  i n  Glasgow, c o u ld  only  be o f  l i m i t e d  
v a lu e  i n  th e  a s se ssm en t  o f  th e  h e a l t h  h a z a rd s  i n  t h a t  o c c u p a t i o n .  
A f u l l  c l i n i c a l  e x a m in a t io n  was t h u s  made on e ac h  sewe m a n ,  the  
e x a m in a t io n s  b e in g  c a r r i e d  out on an e n t i r e l y  v o l u n t a r y  b a s i s .
Tne m ed ica l  i n t e r v i e w  i n c l u d e d  th e  f o l l o w i n g : -
(1)  Ide di c a l  h i  s t o r y  .
(2 )  S o c i a l  h i s t o r y .
( 3 ) O c c u p a t io n a l  h i s t o r y .
(4 )  F u l l  c l i n i c a l  e x a m in a t io n .
( 5 ) X-ray e x a m in a t io n  o f  c h e s t  and lumbar  s p i n e .
(6 )  B lood e x a m in a t io n .
Records were k e p t  on c a s e - s h e e t s ,  a sample o f  which i s  
shown i n  th e  Appendix.  I n  a number o f  i n s t a n c e s ,  men w i th  
d e f e c t s  were r e f e r r e d  t o  h o s p i t a l  o u t - p a t i e n t  d e p a r tm e n ts  f o r  
f u r t h e r  i n v e s t i g a t i o n  ana t r e a t m e n t .  During t h e  p e r i o d  o f  t h i s  
i n q u i r y  a l l  e n t r a n t s  to  th e  job  o f  sewe m a n  were c a r e f u l l y  
m e d i c a l ly  examined b e fo r e  s e l e c t i o n  f o r  th e  work, and s e r i a l  
r e - e x a m i n a t i o n s  were made a f t e r  e n t r y  t o  t h i s  employment.
A c o n t r o l  p o p u l a t i o n ,  f o r  th e  p u r p o s e s  o f  com par ison ,
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was b u i l t  up out  o f  men ( a p p r o x im a te ly  from th e  same a&e and 
s o c i a l  c l a s s e s  as  th e  sewermen). who a t t e n a e d  f o r  m ed ica l  
e x a m in a t io n  f o r  a d m iss io n  to  t h e  C o r p o r a t i o n ’ s Sick Pay and 
Su p e ran n u a t io n  Schemes. The m ed ica l  i n t e r v i e w s  i n  t h i s  group 
were c onduc ted  on e x a c t l y  the  same l i n e s  a s  th o s e  p e r fo rm ed  on 
th e  sewermen. Again ,  c o n s e c u t iv e  c a n d i d a t e s  f o r  the  C orp o ra ­
t i o n ’ s e x a m in a t io n  were s e l e c t e d  a s  f a r  a s  p o s s i b l e ,  p r o v id e d  
t h a t  t h e y  q u a l i f i e d  f o r  i n c l u s i o n  by r e a s o n  o f  age and s o c i a l  
c l a s s .  Only c a n d i d a t e s  examined by me were i n c l u d e d  i n  t h i s  
c o n t r o l  g roup .  I n  a few i n s t a n c e s ,  b lo o d  e x a m in a t io n  was no t  
c a r r i e d  o u t ,  due s o l e l y  t o  the  f a c t  t h a t  p e rm is s io n  f o r  w i t h ­
drawal  o f  b lo o d  was r e f u s e d .  I n  a l l ,  92 m ales  a re  i n c l u d e d  
i n  the  c o n t r o l  group (Table  ho .  2 3 ) .
I n v e s t i g a t i o n s  made i n t o  th e  v a r i o u s  f a c t o r s  i n f l u e n c i n g  
tn e  .working en v iro n m en t  i n d u c t e d  e x a m in a t io n  o f  t e m p e r a t u r e ,  
h u m id i ty ,  a i r  movement and l i g h t i n g  i n  t h e  sew ers ,  and chem ica l  
a n a l y s e s  o f  sewage and sewer g a s e s .
The r e s u l t s  o f  t h e s e  i n v e s t i g a t i o n s ,  r e c o r d e d  i n  the  
p ag es  which f o l l o w ,  s u g g e s t  t h a t  w ork ing  c o n d i t i o n s  have an 
ad v e rse  e f f e c t  on th e  h e a l t h  o f  sewermen. Recommendations a re  
made, which,  i f  a d o p te u ,  would t e n d  to  reduce  t h a t  i n c a p a c i t y  
among Glasgow sewermen which can be a t t r i b u t e d  t o  t h e i r  
o c c u p a t io n .
I t  i s  a  p l e a s u r e  t o  p l a c e  on r e c o r d  my t h a n k s  t o  -
Dr. S t u a r t  L a ia la w ,  M e d ic a l  O f f i c e r  o f  H e a l t h ,  C i t y  o f  G la sg o w , 
f o r  p e r m is s io n  t o  c o n d u ct  t h i s  i n v e s t i g a t i o n  from  th e  H e a l t h  
an cl w e l f a r e  De p a r  fcment, G lasgow ,
Mr. James Hi d u e t ,  m a s te r  o f  Works and C i t y  e n g i n e e r ,  C i t y  o f  
G lasgow , f o r  h i s  c o u r t e s y  i n  g r a n t i n g  a c c e s s  t o  h i s  
De p a r tm e n t ,
P r o f e s s o r  Thomas Her5 u a o n . P r o f e s s o r  o f  S o c i a l  M e d ic in e ,  
U n i v e r s i t y  o f  G la sg o w , f o r  g u id a n c e ;
Dr. Andrew M e im le jo n n , R eader in  I n d u s t r i a l  H e a l t h ,  U n i v e r s i t y  
o f  G lasgow , and Dr. W i l l ia m  A. H orne , S e n io r  Deputy  
M ed ica l  O f f i c e r  o f  H e a l t h ,  C i t y  o f  G la sg o w , f o r  e n c o u r a g e ­
ment and c r i t i c i s m ;
Dr s .  R.D. S t u a r t  ana J . C . J .  I v e s ,  B a c t e r i o l o g y  D ep artm en t,
R oyal I n f i r m a r y ,  G lasgow , f o r  i n v e s t i g a t i n g  th e  S c h u f f n e r  
R e a c t io n s ;
Dr. W il l ia m  A n d erson , G lasgow R oya l Gancer H o s p i t a l ,  
f o r  p r e p a r a t i o n  o f  f l u o r e s c e n t  s p e c tr o g r a m s ;
Mr. Magnus H erd , A d a i t i o n a l  C i ty  A n a ly s t ,  G lasgow , f o r  th e  
c h e m ic a l  a n a l y s e s ;
Mr. Thomas G a l l i e ,  S e n io r  L a b o r a to r y  T e c h n i c i a n ,  R u c h i l l  
H o s p i t a l , . G la sg o w , f o r  t e c h n i c a l  a s s i s t a n c e  i n  th e  
h a em a to lo g y ;  and f i n a l l y
Mr. C h a r le s  M acd onald , C h ie f  I n s p e c t o r  o f  S e w ers ,  and th e  
G lasgow sewerm en f o r  t h e i r  a c t i v e  c o - o p e r a t i o n ,  w i th o u t  
w h ich  t h i s  i n v e s t i g a t i o n  c o u ld  n o t  have ta k e n  p l a c e .
C h a p te r  I .
THE DEVELOPMENT Off WASTE DISPOSAL METHODS.
H i s t o r i c a l  Review o f  E a r l y  M e tho d s .
There can he l i t t l e  doubt  a s  to  t h e  o r i g i n a l  h o u se h o ld  
methods o f  d i s p o s i n g  o f  an imal  waste  p r o d u c t s  i n  what may he 
c a l l e d  the  normal  s t a t e  o f  e x i s t e n c e ,  when e v e ry  f a m i ly  l i v e d  
a p a r t ,  su r ro u n d e d  by p l e n t y  o f  g round .  N a tu re  p r o v id e d  
c h e m ic a l ,  b a c t e r i a l  and i n s e c t  s c a v e n g e r s  to  d i sp o se  o f  
e x c r e t a  and h o u se h o ld  r e f u s e .  The problem o f  o r g a n i s e d  w aste  
d i s p o s a l ,  however, a p p e a r s  to  have a r i s e n  e a r l y  i n  the  w o r l d ' s  
h i s t o r y ,  f o r  th e  Mosaic r e c o r d  i n c l u d e s  s a n i t a r y  r e g u l a t i o n s  
f o r  the  p r o p e r  d i s p o s a l  o f  the  e x c r e t a  o f  the  camp o r  h o u s e ­
h o l d  and e s p e c i a l l y  d e s ig n e d  to  se cu re  the  w e l l - b e i n g  o f  t h e  
community. The a n c i e n t  Romans had  t h e i r  famous C loaca  Maxima, 
e x t e n s i v e  p a r t s  o f  which have been p r e s e r v e d  and s t i l l  s e rve  
t h e i r  o r i g i n a l  p u r p o s e .
I n  the  Middle Ages, however,  when th e  r u l i n g  p a s s i o n s  
were r e l i g i o n  and w a r f a r e ,  e v e ry  i n s t i t u t i o n  conce rned  w i t h  
domestic  com for t  and h a p p in e s s  d e t e r i o r a t e d ;  s a n i t a r y  r e g u l a ­
t i o n s ,  f o r  example ,  were t o t a l l y  impeded -  a  f o l l y  which  was 
d e a r l y  p a i d  f o r  i n  t h e  f r e q u e n t  and t e r r i b l e  v i s i t a t i o n s  o f  
th e  Black Death and o t h e r  f e a r f u l  d i s e a s e s .  Refuse from th e  
sm a l l  to w n sh ip s  i n  B r i t a i n  a t  t h a t  time was dumped i n  the  
s t r e e t s  ana  s t r e a m s  pending  removal  by f a n n e r s  f o r  use  as  
f e r t i l i s e r s .
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I n  1388 th e  f i r s t  A ct o f  P a r l ia m e n t  d e a l i n g  w i t h  sew age  
w as p a s s e d  h u t i t  a p p l i e d  o n ly  t o  London, e v e n  th e n  q u i t e  a 
s i z a b l e  tow n . T h is  w as the  f o r e r u n n e r  o f  a lo n g  s e r i e s  o f  
l a w s  w h ich  p r o h i b i t e d  th e  i n d i s c r i m i n a t e  dumping o f  r e f u s e ,  
w h i l e  f a i l i n g  t o  o f f e r  any s a t i s f a c t o r y  a l t e r n a t i v e .  D uring  
th e  r e b u i l d i n g  o f  London a f t e r  th e  G rea t  F i r e  i n  1 6 6 6 ,  a  number 
o f  c o v e r e d - i n  d r a in s  were c o n s t r u c t e d ,  b u t  perm anent u n d erg ro u n d  
se w e r s  w ere n o t  b u i l t  u n t i l  th e  m id d le  o f  th e  1 9 t h  C e n tu r y .
B . C o n d i t io n s  i n  th e  l b t h  and 1 7 th  C e n t u r i e s .
That s a n i t a t i o n  was bad i n  S c o t la n d  i n  th e  1 6 t h  C en tu ry  
i s  r e v e a l e d  i n  th e  w r i t i n g s  o f  Dunbar, W eldon and many o t h e r s .  
The m u n ic ip a l  r e c o r d s  o f  G lasgow  ana E din burgh  r e f e r  to  th e  
c o n c e r n  o f  t h e  a u t h o r i t i e s  o v e r  the  i n d i s c r i m i n a t e  d i s p o s a l  o f  
r e f u s e  i n  th e  s t r e e t s .  N e v e r t h e l e s s ,  a t t e m p t s  t o  im prove th e  
s t a t e  o f  c l e a n l i n e s s  i n  t h e s e  c i t i e s  a p p ea r  to  have b e e n  v e r y  
i n t e r m i t t e n t ,  th e  g r e a t e s t  e f f o r t s  b e in g  made d u r in g  e p id e m i c s  
o f  p l a g u e .
C. S e p a r a t io n  o f  7 faste  i n t o  Dry and Wet R e f u s e .
As e a r l y  a s  l b l 9  t h e r e  a p p ea r s  t o  have b e e n  a 
d i f f e r e n t i a t i o n  b e tw e e n  dry and l i q u i d  w a s t e ,  f o r  i n  t h a t  y e a r  
th e  Town C o u n c i l  o f  E dinburgh  h i r e d  a h o r s e  and c a r t  a t  s i x  
s h i l l i n g s  w e e k ly  to  remove r e f u s e  from  th e  c l o s e s .  S t r e e t  
c l e a n in g  i n  G lasgow  was made th e  r e s p o n s i b i l i t y  o f  th e  C h ie f  
C o n sta b le  i n  1 8 0 0 ,  th e  work b e in g  c a r r i e d  o u t by  p o l i c e m e n  on 
a p a r t - t im e  b a s i s ,  u n t i l  1815  when a s e p a r a t e  c l e a n s i n g  s t a f f
w as a p p o in t e d .  The C i t y  C le a n s in g  D epartm ent w as n o t  
e s t a b l i s h e d  i n  i t s  p r e s e n t  form  u n t i l  1 8 6 8 .
The I n d u s t r i a l  R e v o l u t i o n .
W ith  th e  d eve lop m en t and e x t e n s i o n  o f  th e  f a c t o r y  
s y s te m  to w a rd s  th e  en d  o f  th e  1 8 t h  and th e  b e g in n in g  o f  th e  
1 9 t h  C e n t u r ie s ,  to w n s h ip s  sprang up r a p i d l y  i n  th e  new 
i n d u s t r i a l  a r e a s ,  w h i le  p o r t s  exp an d ed  to  form  t r a d i n g  o u t l e t s  
f o r  B r i t a i n ' s  m a n u fa c tu r e s .  S a n i t a t i o n  p r o b le m s  o f  m in or  
im p ortan ce  i n  o t h e r  p a r t s  o f  th e  c o u n t r y  became m ajor  i t e m s  
i n  th e  d e n s e ly  p o p u la t e d  c e n t r e s .
G u t t e r s  i n  s t r e e t s  and s tr e a m s  q u i c k l y  became open  
s e w e r s ,  and d u n g h i l l s  w ere  o f t e n  t o  be fo u n d  i n  t h e  c e n t r e  o f  
to w n s .  Farm ers u t i l i s e d  th e  sewage i n  s tr e a m s  f o r  e n r ic h m e n t  
o f  t h e  s o i l ,  e i t h e r  by c o l l e c t i o n  o f  s lu d g e  i n  p i t s  dug i n  th e  
w a t e r  c o u r s e s  o r  by th e  damming o f  th e  s tr e a m s  so t h a t  th e  
sewage o v e r f lo w e d  on to  th e  la n d  to  form  i r r i g a t e d  meadows.
T h is  b ro a d  i r r i g a t i o n  o f  l a n d  was a t  i t s  w o r s t  i n  th e  o u t s k i r t s  
o f  E d in b u rg h .
G la s g o w 's  grow th  i n  p o p u l a t i o n  (C h a r t  No. 1 )  was r e s p o n ­
s i b l e  i n  no s m a l l  m easure f o r  th e  a p p a l l i n g l y  i n s a n i t a r y  c o n ­
d i t i o n  o f  th e  c i t y  r e c o r d e d  by w r i t e r s  i n  th e  1 9 t h  C e n tu r y .
I n  1 8 1 8 ,  Dr. R ob ert Graham, R e g iu s  P r o f e s s o r  o f  B o ta n y  i n  t h e  
U n i v e r s i t y  o f  G la sg o w , made th e  f o l l o w i n g  comments i n  h i s  
" P r a c t i c a l  O b s e r v a t io n s  on C o n t in u e d  F e v e r  i n  G la s g o w " :-
"Let him (a n y  man) p i c k  h i s  s t e p s  among e v e r y  s p e c i e s  
o f  d i s g u s t i n g  f i l t h ,  th ro u g h  a lo n g  a l l e y ,  from  f o u r  to  
f i v e  f e e t  w ide f l a n k e d  by h o u s e s  f i v e  f l o o r s  h i g h ,  w i t h  h ere  
and th e r e  an o p e n in g  f o r  a p o o l  o f  w a t e r  from  w h ich  t h e r e  i s  
no d r a in ,  and i n  w hich  a l l  th e  n u i s a n c e s  o f  th e  n e ig h b o u r h o o d  
are d e p o s i t e d  i n  e n a l e s s  s u c c e s s i o n ,  t o  f l o a t  and p u t r e f y  
and w a ste  away i n  n o x io u s  g a s e s . "
The D evelopm ent o f  Sew ers  and D ra in age  i n  G la sg o w .
The ad ven t o f  p ip e d  w a te r  s u p p l i e s  and th e  p e r f e c t i o n  
o f  th e  w a te r  c l o s e t  nave prom oted  th e  d e v e lo p m e n t o f  w a t e r ­
borne c o n s e r v a n c y  i n  c i t i e s  th r o u g h o u t  th e  w o r ld .  In  G la sg o w ,  
se w e r s  were f i r s t  c o n s t r u c t e d  i n  1790  i n  t h r e e ,  th e n  p r o m in e n t ,  
s t r e e t s ,  and by 181b  common s e w e r s  " la r g e  enough t o  adm it p e r s o n s  
t o  c l e a n  them , e x t e n d in g  4 m i l e s  7 f u r l o n g s  and 10 p o l e s  were  
form ed  i n  th e  s t r e e t s " ;  th e  r e c o r d e d  s i z e  o f  t h e s e  s e w e r s  b e in g  
"4 f e e t  6 in c h e s  by 3 f e e t  b i n c n e s  o f  one b r i c k  l e n g t h ” (Map 
N o. 1 ) .
P r i o r  to  18 0 4  G la sg o w ’ s  w a t e r  s u p p ly  was s c a n t y ,  th e  
s o u r c e s  b e in g  from  29 p u b l i c  and p r i v a t e  w e l l s . .  S u c c e s s  i n  
a c h ie v in g  s a t i s f a c t o r y  g r a v i t a t i o n  s u p p l i e s  was n o t  r e a c h e d  
u n t i l  th e  o p e n in g  o f  f i r s t l y  th e  G o r b a ls  W ater Works i n  184 6 
and s e c o n d ly  th e  Loch K a tr in e  Scheme i n  1839*
T hat th e  i n s t a l l a t i o n  o f  s e w e r s  and w a t e r  s u p p l i e s  was 
s lo w  to  sp r e a d  th r o u g h o u t  th e  c i t y  i s  shown i n  th e  f o l l o w i n g  
e x t r a c t  from  th e  "R eport on th e  M easu res  a d o p ted  f o r  th e  R e l i e f  
o f  C h o le r a  i n  G lasgow  during  t h e  E p id em ic  o f  1 8 4 8 -4 9 "  by Dr. 
S u th e r la n d  o f  th e  G en era l  B oard  o f  H e a l t h : -
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’’The c l e a n s i n g  u n t i l  l a t e l y  was m ost i n e f f i c i e n t  and. 
from  s t r u c t u r a l  c a u s e s  w i l l  a lw a y s ,  u n d er  e x i s t i n g  a r r a n g e ­
m e n ts ,  be d i f f i c u l t  and e x p e n s i v e .  There are  l a r g e  sq u a re  
m ia d e n s t e a d s ,  some o f  them a c t u a l l y  u n d er  th e  h o u s e s  and  
a l l  o f  them i n  th e  im m ediate  v i c i n i t y  o f  th e  w indows and 
d o o r s  o f  human d w e l l i n g s .  These r e c e p t a c l e s  h o ld  th e  
e n t i r e  f i l t h  and o f f a l  o f  l a r g e  m a sse s  o f  p e o p le  and h o u s e ­
h o ld s  u n t i l  th e  c o u n tr y  fa r m e r s  can  he b a r g a in e d  f o r  t h e i r  
rem o v a l .  There i s  no d r a in a g e  i n  t h e s e  n e ig h b o u r h o o d s ,  
e x c e p t  i n  a few c a s e s ,  and from  th e  w ant o f  any means o f  
f l u s h i n g  th e  s e w e r s  where th e y  do e x i s t  are  e x te n d e d  c e s s ­
p o o l s  p o l l u t i n g  th e  a i r .  So l i t t l e  i s  h ou se  d r a in a g e  
u s e d  t h a t  on one o c c a s i o n  I  saw th e  e n t i r e  s u r f a c e  o f  a back  
y a r d  c o v e r e d  f o r  s e v e r a l  i n c h e s  w i th  g r e e n  p u t r i d  w a t e r ,  
a l t h o u g h  t h e r e  was a sew er  i n  th e  c l o s e  w i t h i n  a few  f e e t .
. . . There are no d o m e s t ic  c o n v e n i e n c e s  e v e n  i n  t h e  l o f t i e s t  
te n e m e n ts  w here t h e y  are  m ost n e e d e d ,  e x c e p t  a k in d  o f  
wooden s in k  p l a c e d  o u t s i d e  some s t a i r  window and com m u nicating  
by a square wooden p ip e  w ith  th e  s u r f a c e  o f  th e  c l o s e  or  c o u r t  
b e n e a th .  Down t h i s  c o n t r i v a n c e ,  where i t  d o es  e x i s t ,  i s  
p o u red  the e n t i r e  f i l t h  o f  th e  h o u s e h o ld  o r  f l a t  t o  w h ic h  i t  
b e l o n g s ,  and th e  r e f u s e  n o t  i n f r e q u e n t l y  t a k e s  th e  same 
d i r e c t i o n  t i l l  t h e  tu be  becom es o b s t r u c t e d . ’1
C o n d i t io n s  i n  th e  c i t y  c o n t in u e d  t o  be bad f o r  a number 
o f  y e a r s ,  b u t ,  e v e n t u a l l y ,  a s  th e  C i t y  Im provem ents  T r u s t  
c l e a r e d  away some o f  th e  w o r s t  i n s a n i t a r y  a r e a s  and w a t e r  and  
sew er  s e r v i c e s  im p ro v e d ,  a h e a l t h i e r  en v iro n m en t became a p p a r e n t .
The c o s t s  o f  b u i l d i n g  th e  e a r l i e s t  s e w e r s  i n  C lasgow  
w ere borne by th e  Common Good Fund. The S t a t u t e  Labour A ct o f  
1 8 0 7 ,  h o w e v e r ,  a u t h o r i s e d  th e  b u i l d i n g  o f  s t r e e t s ,  s e w e r s  and  
r o a d s  and p r o v id e d  f o r  t h e i r  m a in te n a n c e  by  th e  Town C o u n c i l .
By th e  P o l i c e  A ct o f  1 8 4 3 ,  p r o p r i e t o r s  c o u ld  be c o m p e l le d  t o  
c o n s t r u c t  p r i v a t e  d r a in s  snd s e w e r s  from  t h e i r  p r o p e r t i e s  to  
j o i n  the  common s e w e r ,  a l l  c o n n e c t i o n s  t o  th e  l a t t e r  b e in g  made 
o n ly  w i t h  th e  a p p r o v a l  o f  th e  C i t y  E n g in e e r .
By p o l i c e  l e g i s l a t i o n ,  th e  s e w e r s  i n  th e  c i t y  are
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c l a s s i f i e d  t h u s : -
( a )  P u b l i c  S ew ers  -  T hese  s e r v e  f o r  th e  d r a in a g e  o f  a
p u b l i c  s t r e e t  o r  r o a d ,  and are m a in t a in e d  by t h e  
Town C o u n c i l .
( b )  Common S ew ers  -  These c o n d u c t  th e  d r a in a g e  o f  a p r i v a t e
s t r e e t  o r  c o u r t  i n t o  a p u b l i c  s e w e r .  C e r t a in  common 
se w e r s  are  m a in t a in e d  by th e  Town C o u n c i l .
( c )  P r i v a t e  S ew ers  -  These in c l u d e  h o u se  d r a in s  and s e w e r s
f o r  th e  d r a in a g e  o f  la n d s  ana h e r i t a g e s  i n t o  a 
common o r  p u b l i c  s ew er . The C i t y  E n g in e e r  can  
o r d e r  th e  c l e a n s i n g ,  m a in ten a n ce  o r  c o n s t r u c t i o n  o f  
p r i v a t e  s e w e r s  by th e  p r o p r i e t o r s .
W hile th e  grow th  o f  s e w e r s  was due m a in ly  t o  th e
i n c r e a s e  i n  th e  p o p u l a t i o n  o f  th e  c i t y ,  i t  i s  n o t e d  t h a t  th e
two s e r i e s  o f  f i g u r e s  (C h a r t  No. 1 and T able  No. 1 )  are  n o t
r e l a t e d .  The v a s t  i n c r e a s e  i n  th e  l e n g t h  o f  s e w e r s  i n  G lasgow
s i n c e  1900 h a s  r e s u l t e d  from  th e  r e h o u s in g  programme o f  th e
i n t e r - w a r  and p o s t - w a r  y e a r s .  W hereas, h i t h e r t o ,  one r o o f
and one w a te r  c l o s e t  were sh a r ed  by s e v e r a l  f a m i l i e s ,  r e h o u s in g
h a s  now r e d u c e d  th e  number o f  f a m i l i e s  p e r  r o o f  and p r o v id e d
b ath room s f o r  e a c h  h o u s e h o ld  i n  th e  new h o u s in g  s c h e m e s .  I n
a d d i t i o n ,  t h e s e  schem es have b e e n  b u i l t  on s p a c i o u s  l i n e s ,
n e c e s s i t a t i n g  d r a in a g e  o f  l a r g e  a r e a s  o f  s t r e e t s ,  roadw ays
and open s p a c e s .
The s t a t e  o f  th e  R iv e r  C lyde c a u s e d  g r a v e  c o n c er n  t o
th e  c i t i z e n s  o f  G lasgow  f o r  many y e a r s ,  i n d e e d ,  f o r  many
d e c a d e s .  P o l l u t i o n  a r o s e  m a in ly  from  th e  se w e r s  w h ic h  f l o w e d
d i r e c t l y  i n t o  th e  r i v e r .  B etw een  18 60 and 1 8 8 0 ,  many sch em es
f o r  th e  c l e a n s i n g  o f  th e  C lyde were f o r m u la t e d ,  b u t  i t  w as n o t
u n t i l  1 8 8 8 ,  when a B i l l  f o r  th e  c o n s t r u c t i o n  o f  an u n d erg ro u n d
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r a i lw a y  th ro u g h  t h e  c i t y  was p r e s e n t e d  i n  P a r l ia m e n t ,  t h a t  a 
s a t i s f a c t o r y  s o l u t i o n  was fo u n d .  The p r o p o s e d  r a i l w a y ,  i t  was 
a r g u e d ,  w o u ld  d i s l o c a t e  the  e n t i r e  d r a in a g e  o f  a l a r g e  p a r t  o f  
th e  c i t y ,  h u t  th e  C o r p o r a t io n ,  i n  t h e i r  w isdom , saw f i t  to  
w ith draw  t h e i r  o p p o s i t i o n  t o  th e  B i l l  on c o n d i t i o n  t h a t  th e  
r a i lw a y  company u n d e r to o k  t o  m eet th e  w h o le  o f  th e  e x p e n se  o f  
r e - a r r a n g in g  th e  i n t e r r u p t e d  d r a in a g e  i n  su ch  manner a s  th e  
C o r p o r a t io n  deemed f i t t i n g .
T h u s ,  a p r o j e c t  f o r  th e  b r i n g i n g  to  one p o i n t  and t h e r e  
p u r i f y i n g  th e  sew age o f  a l a r g e  a r e a  o f  th e  c i t y  was made 
p o s s i b l e ,  and , i n  c o n f e r e n c e  w i t h  th e  l a t e  s i r  J o se p h  B a z a l g e t t e , 
a new s y s te m  o f  s e w e r s  was d e v i s e d  w h ereb y  th e  sew age o f  th e  
c e n t r a l ,  n o r t h - e a s t e r n  and e a s t e r n  d i s t r i c t s  was c o n v e y e d  to  
D alm arnock, a t  a c o s t  to  th e  p r o m o te r s  o f  th e  B i l l  o f  £ 1 9 8 ,9 4 7 ,  
i n  a d d i t i o n  t o  a s e p a r a t e  ch arge  o f  £ 1 8 ,3 1 9  in c u r r e d  by  them f o r  
th e  c o n s t r u c t i o n  o f  sew e rs  i n  o t h e r  p a r t s  o f  th e  c i t y .
T h is  was th e  f i r s t  s t e p  to w a rd s  th e  c o n s t r u c t i o n  o f  th e  
p r e s e n t  m a in -d r a in a g e  s y s te m .
P . G la s g o w 's  M ain -D ra in age  and Sew erage s y s te m  (Map No. 2 ) .
B etw een  1893 and 1910 t h r e e  sewage d i s p o s a l  w orks and  
a c o n s id e r a b le  m i l e a g e  o f  l a r g e  i n t e r c e p t i n g  s e w e r s  were c o n ­
s t r u c t e d  to  s e r v e  th e  40 square m i l e s  o f  G lasgow  and i t s  
im m ediate  v i c i n i t y .  T here are t h r e e  d i s t i n c t  d r a in a g e  a r e a s  : -
( 1 )  E a s t e r n  D ra in a g e  A r e a : T h is  c o m p r is e s  th e  n o r t h - e a s t e r n
p o r t i o n  o f  th e  c i t y  and p a r t  o f  L a n a r k s h ir e .  Sewage 
from  t h e s e  p a r t s  i s  c o n v e y e d  by m ain  i n t e r c e p t i n g  s e w e r s  
to  th e  Balm arnock Works l o c a t e d  on th e  n o r t h  bank o f  th e  
C ly d e .  At th e  works t h e r e  i s  a pumping s t a t i o n  to  r a i s e
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th e  sewage t o  th e  l e v e l  o f  th e  p r e c i p i t a t i n g  t a n k s .
In  th e  p a s t  few  y e a r s  an a d d i t i o n a l  i n t e r c e p t i n g  sew er  
h a s  b e e n  b u i l t  t o  augment t h a t  c o n s t r u c t e d  a t  th e  end  
o f  th e  l a s t  c e n t u r y .
( 2 )  N o r th e rn  D ra inage  A r e a : The w orks a t  D alm u ir  t r e a t  sewage
from  th e  n o r t h - w e s t e r n  a r e a  o f  th e  c i t y ,  P a r t i c k ,  C ly d e ­
bank and p a r t  o f  D u n b a r to n s h ir e ,  a pumpin& s t a t i o n  a t  
P a r t i c k  t r a n s f e r s  sewage from  th e  l o w - l e v e l  i n t e r c e p t i n g  
sew e rs  d r a in i n g  A h d ersto n  and P a r t i  ck a r e a s  i n t o  a h i g h -  
l e v e l  i n t e r c e p t i n g  sew er  w h ich  g r a v i t a t e s  t o  D a lm u ir .  
A n oth er  l o w - l e v e l  sew er  from W h it e in c h  and Y ok er  h a s  i t s  
sewage r a i s e d  by a  pumping s t a t i o n  a t  th e  D alm uir  f o r k s .
( 3 )  s o u th e r n  D ra in a g e  A r e a : L o w - l e v e l  i n t e r c e p t i n g  se w e r s
from H u th e r g le n  and Cambuslang run th ro u g h  G o r b a ls  to  
k i n n i n g  Park wnere th e  pumping s t a t i o n  t r a n s f e r s  th e  
sewage i n t o  a h i g h - l e v e l  s e w e r  i n  P o l l o k s h i e l d s .
Thence th e  sew age from  t h i s  a r e a  and C a t h c a r t ,  P o l l o k -  
shaws and C ardonald  g r a v i t a t e s  to  th e  d i s p o s a l  works  
a t  S h i e l d h a l i .  The c o n t e n t s  o f  th e  l o w - l e v e l  s e w e r s  
from Go van  and H i l l i n g  to n  a r e a s  are  r a i s e d  by pumps a t  
th e  d i sp o s a l  w o r k s .
When b u i l t ,  t h e  sy stem  was e s t i m a t e d  t o  be c a p a b le  o f  
d i s p o s i n g  o f  230 m i l l i o n  g a l l o n s  o f  sew age p e r  d a y , a l l o w a n c e s  
h a v in g  b een  made f o r  a v era g e  r a i n f a l l  and f u t u r e  l a n d  d e v e l o p ­
m en t .  S p e c i a l  s to rm  o v e r f lo w  se w e r s  r u n n in g  d i r e c t l y  to  th e  
r i v e r  were in c o r p o r a t e d  i n t o  th e  s y s te m  t o  p r e v e n t  f l o o d i n g  
d u r in g  s torm .
The i n t e r c e p t i n g  se w e r s  were b u i l t  a s  t u n n e l s  and v a r y  
i n  c o n s t r u c t i o n  a c c o r d in g  to  e n g i n e e r i n g  r e q u ir e m e n t s ,  n a m e ly ,  
r e i n f o r c e d  c o n c r e t e ,  m e ta l  and b r i c k .  T ab le  No. 2 shows th e  
s i z e s ,  g r a d i e n t s  and c a p a c i t y  o f  th e  main s e w e r s .
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C h a p ter  I I .
SSWKHS AND SEtfAGE IN GLASGOW.
A. SgWBBS.
( 1 )  D e f i n i t i o n *
A sew er  may he d e f i n e d  a s  an u n d ergrou n d  s t r u c t u r e  f o r  
th e  rem oval o f  l i q u i d  w a ste  o f  d o m e s t ic  and i n d u s t r i a l  o r i g i n .
The i d e a l  sew er  i s  s e l f - c l e a n s i n g  and th e  f l o w  i s  by g r a v i t a t i o n .  
D e s p i t e  e n g i n e e r i n g  a c h ie v e m e n ts  i n  th e  d e s i g n  o f  s e w e r s ,  m ost  
to w n s h ip s  make u se  o f  m e c h a n ic a l  a i d s ,  such  a s  pumping s t a t i o n s ,  
t o  a s s i s t  th e  f l o w  o f  sew a g e .
( 2 ) s t r u c t u r a l  R e q u ir e m e n ts .
The f o l l o w i n g  recom m en d ation s  w i t h  r e g a r d  to  th e  
c o n s t r u c t i o n  o f  s e w e r s  have b e e n  e v o l v e d  i n  th e  l i g h t  o f  
e n g in e e r i n g  e x p e r i e n c e
( a )  M a t e r ia l  o f  C o n s t r u c t i o n . S ew ers  may he made o f
g l a z e d  s to n e w a r e ,  o r  r e i n f o r c e d  c o n c r e t e ,  o r  i r o n  
or  s t e e l  p i p i n g  t r e a t e d  w i t h  Angus Sm ith s o l u t i o n  
t o  p r e v e n t  c o r r o s i o n ,  where t h e  d ia m e te r  i s  l e s s  
th an  e i g h t e e n  i n c h e s .  For se w e r s  o f  o v e r  e i g h t e e n  
i n c h e s  i n  d ia m e t e r ,  t h e  m ost s u i t a b l e  m a t e r i a l s  
a r e  r e i n f o r c e d  c o n c r e t e  o r  b r ic k  and cem en t.
( b )  s i z e . No p u b l i c  sew er  s h o u ld  be l e s s  th a n  n in e  i n c h e s
i n  d ia m e t e r .  T h is  s i z e  i s  s u f f i c i e n t l y  l a r g e  t o  
p e r m it  o f  f r e e  p a s s a g e  o f  any s o l i d  m a t e r i a l  w h ich  
h a s  managed t o  s l i p  th r o u g h  th e  s -  o r  P -  t r a p  i n  
th e  f o u r - i n c h  h ou se  d r a in .
( c )  S h a p e . Sew ers o f  l e s s  th a n  e i g h t e e n  i n c h e s  i n
d ia m e t e r  s h o u ld  be c i r c u l a r .  Where th e  f l o w  i n  a 
sew er  t e n d s  t o  be i n t e r m i t t e n t ,  t h e  shape s h o u ld  
be s i m i l a r  to  t h a t  o f  an e g g .  T h is  t e n d s  to  
p r e v e n t  th e  d e p o s i t i o n  o f  s o l i d s  su sp e n d e d  i n  th e  
s e w a g e .
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( d) G r a d ie n t  o r  F a l l * I n  s e w e r s  o f  12 to  25 i n c h e s  d ia m e t e r  
th e  g r a d i e n t  s h o u ld  he such  a s  t o  p rod u ce  a v e l o c i t y  
o f  f l o w  o f  2-J- f e e t  p e r  s e c o n d .  Where th e  d ia m e t e r  
i s  o v e r  25 i n c h e s ,  th e  f a l l  s h o u ld  prod u ce  a r a t e  o f  
f l o w  o f  2 f e e t  p e r  s e c o n d .  The f a l l  s h o u ld  he 
e q u a b le  ana a l l  sudden c h a n g e s  i n  l e v e l  sh o u ld  he  
avo i  de d .
( e )  C u r v e s . S ew ers  s h o u ld  run a s  s t r a i g h t  a s  p o s s i b l e ,  
t h e r e  b e i n g  few  b e n d s .  Where c u r v e s  have  t o  he 
made t h e y  s h o u ld  have a r a d i u s  o f  n o t  l e s s  th a n  t e n  
t i m e s  t h e  c r o s s - s e c t i o n a l  d ia m e t e r  o f  th e  s e w e r .
( £ )  J u n c t i o n s . House d r a in s  e n t e r i n g  th e  sew e r  s h o u ld  be 
made t o  do so a t  an a c u te  a n g le  so t h a t  th e  c o n t e n t s  
o f  t h e  d r a in  are  sh o t  i n t o  th e  l i n e  o f  f l o w  o f  the  
s e w e r .
( g )  L a y in g  o f  S e w e r s . Where th e  s u b s o i l  i s  such a s  t o
r e n d e r  f o u n d a t i o n s  u n s t a b l e ,  th e  s e w e r s  s h o u ld  be  
s u i t a b l y  su p p o r te d  on c o n c r e t e  o r  o t h e r  s t r u c t u r e .
( h )  A c c e s s  M a n h o le s . T hese  s h o u ld  be c o n s t r u c t e d  a t
i n t e r v a l s  o f  80 y a r d s  i n  s t r a i g h t  s e w e r s ,  and a t  
p o i n t s  w here t h e r e  i s  a change o f  d i r e c t i o n  i n  th e  
se w e r .
( 5) D om est ic  and I n d u s t r i a l  C o n n e c t io n s  t o  S e w e r s .
The l a y o u t  o f  d o m e s t ic  and s t r e e t  d r a in a g e  i s  shown 
diagram m atic  a l l y  i n  th e  a p p e n d ix  ( F i g s .  1 and 2 ) .  The 
plum bing  a r ra n g em en ts  i n  f a c t o r i e s  are  e s s e n t i a l l y  s i m i l a r .
( 4 )  Sew ers  i n  G la sg o w .
G lasgow  se w e r s  v a r y  i n  sh a p e ,  s i z e  and m a t e r i a l  o f  
c o n s t r u c t i o n .  The o l d e s t  s e w e r s  a re  b u i l t  o f  s to n e w o rk  w i t h  
a g l a z e d  h a l f - t i l e  s o l e - p l a t e .  They range  from  2 f e e t  9 i n c h e s  
t o  5 f e e t  4 i n c h e s  i n  h e i g h t .  I n  many p l a c e s  t h e y  are c r o s s e d
by w a te r  and g a s  m a in s  -  a p r a c t i c e  w h ich  i s  condemned now ad ays.  
( F i g .  3 ) .  These se w e r s  r e q u ir e  r e g u l a r  i n s p e c t i o n  and f r e q u e n t  
r e p a i r s ,  m a in ly  on a c co u n t  o f  t h e i r  a g e .
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The modern v e r s i o n  o f  th e  above sew er  i s  one c o n s t r u c t e d  
o f  b r i c k  and c em en t,  th ou gh  th e  d e s ig n  i s  e s s e n t i a l l y  th e  same. 
T h e ir  h e i g h t ,  h o w ev er , may be a s  g r e a t  a s  4 f e e t  6 i n c h e s .
R e in f o r c e d  c o n c r e t e  p i p i n g  i n  d ia m e t e r s  o f  9 i n c h e s  
upwards h a s  b e e n  em p lo y ed  f o r  many o f  th e  s e w e r s  c o n s t r u c t e d  i n  
t h e  p a s t  tw e n ty  y e a r s ,  f o r  e x a m p le ,  i n  h o u s in g  s c h e m e s .  O vo id  
sh a p e s  are  t o  be fo u n d  i n  some p l a c e s  b u t  th e  m a j o r i t y  o f  th e  
p i p e  se w e r s  are  round i n  s e c t i o n .  ( F i g .  4 )  T hese  sew e rs  are  
u s u a l l y  l a i d  on a f o u n d a t i o n  o f  c o n c r e t e  o r  are  s u p p o r te d  on  
c o n c r e t e  p l a t f o r m s .
S t e e l  and r e i n f o r c e d  c o n c r e t e  l a r g e - d i a m e t e r  p i p i n g  h a s  
b een  u s e d  f o r  s e c t i o n s  o f  s e w e r s  where s t r a i n  i s  h e a v y .  F i g .  5 
i l l u s t r a t e s  th e  u s e  o f  t h e s e  m a t e r i a l s  i n  an i n v e r t e d  s ip h o n  
s e w e r  p a s s i n g  b e lo w  a r a i lw a y  t u n n e l  i n  th e  e a s t - e n d  o f  t h e  c i t y .
F i g .  b shows th e  e l a b o r a t e  u n d erg ro u n d  s t r u c t u r e
i n v o l v e d  i n  th e  j u n c t i o n  o f  a s torm  v»ater o v e r f lo w  sew e r  w i t h
an o u t f a l l  s ew e r .  The s e r i e s  o f  v a n e s  are  o f  r e i n f o r c e d
c o n c r e t e  and t h e i r  o b j e c t  i s  t o  d i v e r t  f l o o d  w a te r  i n t o  th e
o v e r f lo w  c h a n n e l  w h ic h  ru n s  a l o n g s i d e  th e  m ain c h a n n e l  i n  t h i s
un d ergrou n d  c a v e r n .  By means o f  th e  p e n s t o c k  th e  f l o w  o f
sewage i n  th e  o u t f a l l  sew er  can  be c o n t r o l l e d ,  any e x c e s s  being-
d i v e r t e d  to  th e  o v e r f l o w .  I n  t h i s  way o v e r lo a d in g  o f  th e  o u t -  
#
f a l l  sew er  w i t h  c o n se q u e n t  back  f l o o d i n g  i n  a r e a s  d r a in e d  by  
b ra n ch  s e w e r s  i s  a v o id e d .  S i m i l a r  s torm  cham bers are  l o c a t e d  
a t  s t r a t e g i c  p a r t s  o f  th e  m ain d r a in a g e  sy s te m .
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I n  some p a r t s  o f  G lasgow  se w e r s  are  o n ly  f i v e  o r  s i x  
f e e t  from  s t r e e t  l e v e l  w h i l e  a t  o t h e r  p o i n t s  t h e y  a r e  a s  deep  
a s  f i f t y  or  s i x t y  f e e t .  A g a in ,  t h e  n a t u r e  o f  t h e  s u b s o i l  
d i c t a t e s  th e  p a t h  and c o n s t r u c t i o n  o f  many o f  th e  s e w e r s .  I n  
th e  v i c i n i t y  o f  th e  r i v e r  th e  s u b s o i l  i s  sand  o r  ru n n in g  s i l t ,  
w h i l e  i n  th e  n o r t h e r n  p a r t  o f  th e  c i t y ,  b o u ld e r  c l a y  and rock  
a re  t o  be fo u n d  n e a r  t h e  s u r f a c e .  A n o th e r  f a c t o r  w h ich  p l a y s  
a p a r t  i n  th e  g r a d i e n t  o f  s e w e r s  i s  t h e  l a r g e  amount o f  r a i lw a y  
t u n n e l l i n g  w i t h i n  t h e  c i t y  b o u n d a r ie s .  T h is  f a c t o r  i s  a l s o  
l a r g e l y  r e s p o n s i b l e  f o r  th e  g r e a t  amount o f  r e p a ir - w o r k  i n  
c e r t a i n  o f  th e  s e w e r s .
T hus, many o f  G la sg o w 1s s e w e r s  are n o t  s e l f - c l e a n s i n g ,  
i n v e r t e d  s ip h o n s  a r e ,  o f  n e c e s s i t y ,  fo u n d  q u i t e  f r e q u e n t l y  i n  
th e  s y s te m .  Where p o s s i b l e ,  h o w e v e r ,  t h e y  are  c o n s t r u c t e d  i n  
d u p l i c a t e ,  t h e r e b y  e n a b l i n g  one t o  be s h u t  o f f  f o r  c l e a n s i n g  
p u r p o s e s .
The d i s t a n c e  b e tw een  a d j a c e n t  m an h o les  i n  G lasgow  
sew e rs  v a r i e s  from  20 to  200 y a r d s .  I n  th e  m ain , h o w e v e r ,  
a c c e s s  p o i n t s  t o  t h e  sew ers  l i e  6 0 . t o  80 y a r d s  a p a r t .
B • SMAGK.
( 1 )  D e f i n i t i o n .
Sewage may be d e f in e d  a s  m a t e r i a l  w h ich  f l o w s  i n  s e w e r s .  
I t  c o n s i s t s  o f  a m ix tu r e  o f  l i q u i d s  and s o l i d s ,  i n c l u d i n g  
d i s c h a r g e s  from  w a t e r - c l o s e t s  and u r i n a l s ,  w a t e r  w h ich  h a s  b e e n  
u s e d  f o r  d o m e s t ic  c o o k in g  and c l e a n i n g ,  w a t e r  from  b a t h s  and  
w a s h -b o w ls ,  r a i n w a t e r  d i s c h a r g e d  t o  th e  s e w e r s  from  r o o f s  and
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s t r e e t s  and w a s te  l i q u o r s  from  i n d u s t r i a l  p r o c e s s e s .
( 2 )  C o m p o s i t io n .
The c h e m ic a l  c o m p o s i t io n  o f  sewage i s  v e r y  c o m p le x .  Wo 
r e l i a b l e  means o f  c h e m ic a l  a n a l y s i s  i s  p r a c t i c a b l e ,  h en ce  an 
e m p i r i c a l  e s t i m a t i o n  o f  c e r t a i n  c o n s t i t u e n t s  i s  u s u a l l y  r e l i e d  
upon f o r  th e  p r a c t i c a l  p u rp o se  o f  a s s e s s i n g  th e  e f f i c i e n c y  o f  
th e  sewage d i s p o s a l  w ork s  (T a b le  W o.3)*
I n  G lasgow , t h e r e  are a v a s t  number o f  i n d u s t r i a l  
e s t a b l i s h m e n t s ,  many o f  w h ich  are  l o c a t e d  i n  th e  e a s t e r n  p a r t  
o f  t h e  c i t y .  I t  i s  s i g n i f i c a n t  t h a t  th e  Dalm arnock Sewage 
Works h a s  t o  d e a l  w i t h  a g r e a t e r  q u a n t i t y  o f  t r a d e  w a s t e  th a n  
th e  o t h e r  two d i s p o s a l  u n i t s .  The amount o f  su sp e n d e d  s o l i d s  
i n  t h e  cru de  sewage a t  D alm am ock i s  m a t e r i a l l y  g r e a t e r  th a n  
t h a t  fo u n d  a t  e i t h e r  S h i e l d h a l l  o r  D a lm u ir .  T h is  f a c t o r  i s  
o f  im p ortan ce  t o  t h e  sewermen f o r  i t  i s  i n  th e  e a s t e r n  a r e a  t h a t  
much o f  t h e i r  work i n  s i l t - r e m o v a l  from  th e  s e w e r s  h a s  t o  be  
don e. S o l i d s  i n  s u s p e n s io n  i n  sewage t e n d  t o  be p r e c i p i t a t e d  
o u t  by c e r t a i n  t r a d e  w a s t e s .
E n g in e e r in g  w o r k s ,  d e s p i t e  th e  f a c t  t h a t  many are  
e q u ip p e d  w i t h  s a l v a g e  p i t s ,  c o n t r i b u t e  o i l  and g r e a s e  t o  t h e  
s e w e r s  i n  a d d i t i o n  t o  such  m a t e r i a l s  a s  " p i c k l i n g  a c i d " ,  c y a n i d e ,  
su d s  and many o t h e r  t r a d e  w a s t e s .  G arages  are  a common s o u r c e  
o f  p a r a f f i n  and o i l  i n  s e w e r s .  C hem ica l w o r k s ,  o f  w h ich  t h e r e  
a r e  a  number i n  G la sg o w , c o n t r ib u t e  weak a c i d ,  weak a l k a l i ,  
s p e n t  c a r b id e  ( a f t e r  th e  m an u factu re  o f  a c e t y l e n e )  and r e s i n s .
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I n  th e  c a se  o f  s t e e l  works and g a s  w o r k s ,  am m oniacal l i q u o r s  
c o n t a in in g  v a r i o u s  c o a l  t a r  and p h e n o l  compounds f i n d  t h e i r  way 
t o  th e  s e w e r s .
E f f l u e n t s  from  o f f e n s i v e  t r a d e s ,  su c h  a s  g u t - h o i l i n g  
and b l o o d - b o i l i n g  a s  w e l l  a s  t h o s e  from  s l a u g h t e r - h o u s e s  and  
f i s h  f a c t o r i e s ,  c o n t a i n  much g r e a s e  ana d e c a y in g  an im a l m a t t e r .  
These  s u b s t a n c e s  r e a d i l y  s o l i d i f y  o u t  i n  c o o l  w a te r  and may 
l e a d  to  b lo c k a g e  o f  a  s ew e r .
T a n n e r ie s ,  w e a v in g  and d y e in g  i n d u s t r i e s  and l a u n d r i e s  
c o n t r ib u t e  a l k a l i  and so a p s  t o  t h e  s e w e r s .  P a p er  m i l l s  i n  
Glasgow have an e f f l u e n t  w h ich  c r e a t e s  a p rob lem  due t o  f r o t h i n g  
c a u s e d  by th e  a l k a l i n e  soap c o n t e n t .  A lk a l i n e  g r e a s y  e f f l u e n t s  
are  a l s o  d i s c h a r g e d  from  f a c t o r i e s  e n g a g e d  i n  w o o l - s c o u r i n g .
( 3) V a r i a t i o n  i n  C o n t e n t .
D epending on th e  h a b i t s  o f  th e  p o p u l a t i o n  o r  in d u s t r y  
s e r v e d  by a s e w e r ,  so w i l l  i t s  c o n t e n t s  v a r y .  I n  s e w e r s  s e r v i n g  
r e s i d e n t i a l  a r e a s  i t  i s  fo u n d  t h a t  th e  f l o w  i s  l e s s  d u r in g  th e  
p e r i o d  10 p .m . t o  7 a .m . -  t h a t  i s  e x c l u d i n g  th e  e f f e c t s  o f  
r a i n f a l l .  S i m i l a r l y ,  a sew er  s e r v i n g  i n d u s t r i a l  p r e m is e s  h a s  
v a r i a t i o n s  i n  i t s  f l o w  and c o n t e n t  from  h ou r  to  h o u r .  In  
c e r t a i n  p r o c e s s e s ,  s p e n t  l i q u o r s  are  d i s c h a r g e d  d u r in g  th e  n i g h t ,  
w h i le  i n  o t h e r s  d i s c h a r g e  i s  made a t  i n t e r v a l s  d u r in g  th e  d ay .  
Thus i t  i s  s e e n  t h a t  th e  volum e o f  sewage and i t s  c h e m ic a l  
c o m p o s i t io n  can v a r y  from  h o u r  t o  h o u r .  A g a in ,  no two s e w e r s  
d r a in  th e  same a r e a  and h en ce  m ajor  d i f f e r e n c e s  are  l i k e l y  t o
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be found on in v e s t ig a t io n  o f  t h e i r  c o n te n ts .  This i s  o f  
p a r t ic u la r  importance to  the work o f  sewermen.
( 4 )  Tem perature V a r i a t i o n .
As i s  to be exp ected , the temperature o f  the sewage 
i s  l i a b l e  to wide v a r ia t io n s ,  depending on the temperature o f  
the e f f l u e n t  and i t s  degree o f  d i lu t io n  w ith  c o ld  w ater  b e fo re  
en try  to the sewer. Temperatures o f  sewage appear t o  vary  
between 33°5'* and 100°F.
( 5) C o n tr o l  o f  A d m iss io n  o f  f f a s t e s  t o  S e w e r s .
By v a r io u s  s t a t u t e s ,  r e s t r i c t i o n s  are p la ced  on 
in d u s tr ia l  concerns as to  what trade e f f l u e n t s  may be d isch arged  
in to  sew ers. The fo l lo w in g  two s e c t io n s  from the Glasgow 
S t r e e t s  Sewers and B u ild in g s  C o n so lid a t io n  Order Confirm ation  
Act o f  1937 i l l u s t r a t e  t h i s  po in t
S e c t io n  81 -  The o ccu p ier  o f  any land or h e r ita g e  
on which any trade or manufacture i s  ca rr ied  on s h a l l  
before p erm itt in g  any l iq u i d  e f f l u e n t  substance or m atter  
therefrom  to f low  or  p ass  in to  any sewer use the b e s t  
p r a c t ic a b le  means f o r  p rev en tin g  the prod u ction  o f  
noxious e f f l u v i a  th e r e in .
S e c t io n  82 -  The p r o p r ie to r  of any b u ild in g  u sed  
f o r  the purposes o f  trade or g a in  as a motor garage or  
motor works or o f  any petroleum  f i l l i n g  s t a t io n  s h a l l  
provide on every p r iv a te  severer or drain  in  or connected  
w ith  such b u i ld in g  or s t a t io n  which may r e c e iv e  the  
discharge or overflow  from the o p e r a t io n s  o f  c le a n in g  
and washing motor v e h ic l e s  and supp ly ing  petroleum  and 
o i l  to  motor v e h i c l e s  or otherw ise  an e f f i c i e n t  deep- 
se a le d  trap or tank p rop er ly  v e n t i l a t e d  and f i t t e d  w ith  
a c c e s s ib le  su rface  covers f o r  the in t e r c e p t io n  and 
removal o f  o i l$  grease end petroleum  or o th er  v o l a t i l e  
substances or l iq u i d s .
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In  a f u r t h e r  s e c t i o n  th e  above A ct s t a t e s  t h a t  -
nNo steam  and no h o t  w a t e r  or o t h e r  l i q u i d  a t  a  
te m p e r a tu r e  e x c e e d in g  one hu ndred  and t e n  d e g r e e s  F a h ren ­
h e i t  s h a l l  he d i s c h a r g e d  i n t o  any sew er  e x c e p t  w i t h  th e  
w r i t t e n  c o n s e n t  o f  t h e  M a ster  o f  Works w h ich  c o n s e n t  may 
he g r a n te d  on such  t e r n s  and c o n d i t i o n s  a s  he may t h i n k  
f i t . 1’
These ex a m p le s  show t h a t ,  from  th e  l e g a l  a s p e c t ,  e v e r y  
en d ea v o u r  i s  made t o  en su r e  t h a t  e f f l u v i a  l i k e l y  to  l e a d  to  
d an ger  i n ,  o r  l i a b l e  t o  ca u se  damage t o ,  th e  se w e r s  are  e x c l u d e d .  
Where th e  e f f l u e n t  may n o t  he a d m it te d  t o  th e  s e w e r s  th e  manu­
f a c t u r e r  h a s  t o  make h i s  own a rra n g em en ts  f o r  d i s p o s a l .
Nowadays t h i s  i s  done by th e  i n s t a l l a t i o n  o f  a t r a d e  w a s te  
d i s p o s a l  p l a n t  and i n  many i n s t a n c e s  t h i s  i s  com bined  w i t h  a  
s a lv a g e  r e c o v e r y  p r o c e s s .  I n  fo r m e r  y e a r s ,  h o w e v e r ,  th e  
p r a c t i c e  was to  d is c h a r g e  th e  t r a d e  w a s te  i n t o  s tr e a m s  o r  c o u p s .
A c h e m ic a l  m a n u fa c tu r in g  company i n  t h e  c i t y  a t  p r e s e n t  i s  
m a in t a in in g  a s p e c i a l  p r i v a t e  sew er  to  co n v e y  to  th e  r i v e r  
C lyde l i q u o r s  from  t r a d e  w a s t e s  d e p o s i t e d  by t h e i r  p r e d e c e s s o r s  
o v e r  a c e n tu r y  a g o .  The w a s te  p r o d u c t  i s  c a lc iu m  h y d r o ­
s u lp h id e  from  th e  L eb la n c  p r o c e s s  o f  m a n u fa c tu r in g  w a s h in g - s o d a  
( sodium c h l o r i d e  t o  sodium s u l p h i t e  t o  sodium  c a r b o n a te  t o  sod a  
c r y s t a l s ) .  The d e p o s i t  was made on  an a r e a  w here  t h e r e  are  
n a t u r a l  s p r i n g s .  S u lp h u r e t t e d  h yd ro g en  i s  g i v e n  o f f  from  th e  
r e s u l t a n t  s o l u t i o n  i n  th e  s p r in g  w a t e r ,  and , a s  i t  w as c o n s i d e r e d  
t h a t  damage to  p u b l i c  s e w e r s  w o u ld  r e s u l t  from  c o n t a c t  w i t h  t h i s  
m a t e r i a l ,  th e  C o r p o r a t io n  i n s i s t e d  t h a t  th e  company s h o u ld  
c o n s t r u c t  and m a in t a in  t h e i r  own p r i v a t e  se w e r .  C o n s id e r a b le
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c o r r o s i o n  o f  t h a t  sew e r  can be s e e n  a s  th e  r e s u l t  o f  y e a r s  o f  
e x p o s u r e .  The p u b l i c  sew ers  d o , h o w e v e r ,  tak e  o v e r f lo w  s to r m  
w a te r  from  t h i s  w a s t e  g rou n d , c o n s e q u e n t l y  h y d ro g en  s u lp h id e  
i s  o f t e n  p r e s e n t  i n  th e  sew e r  a t  t h i s  p o i n t .
W hile  m a n u fa c tu r e r s  are  o n ly  to o  read y  t o  c o - o p e r a t e  
w i t h  th e  M a ster  o f  W orks, i t  w i l l  be r e a l i s e d  t h a t  th e  l a b o u r e r  
whose du ty  i t  i s  t o  m a in ta in  and c l e a n  o u t  t r a p s  and p i t s  
w i t h i n  th e  f a c t o r y  p r e m is e s  i s  o f t e n  u n f a m i l i a r  w i t h  th e  r e a s o n s  
f o r  e x c lu d in g  th e  p a r t i c u l a r  m a t e r i a l  from  th e  s e w e r .  H is  jo b  
i s  to  c l e a n  out th e  ta n k  and so he f o l l o w s  th e  cu stom  p r a c t i s e d  
a t  home, n a m ely ,  "pour th e  d i r t  down t h e  d r a i n ” . I t  i s  f o r  
t h i s  r e a s o n  t h a t  from  tim e to  t im e  s p e c i a l  p r o b le m s  a r i s e  f o r  
th e  e m p lo y ees  o f  th e  Sewage S e c t i o n ,  and a s  t h e  so u r ce  o f  th e  
tr o u b le so m e  m a t e r i a l  i s  n o t  known a t  th e  t i m e ,  a c e r t a i n  amount 
o f  r i s k  may be i n v o l v e d  d u rin g  i n s p e c t i o n  o f  th e  p a r t i c u l a r  
s e w e r .
B e l l  and p a t o n  i n  t h e i r  Book on "Glasgowj I t s  
M u n ic ip a l  O r g a n i s a t io n  and A d m in is t r a t io n "  s t a t e  -
"A sew er  i s  th e  most r e c k l e s s l y  s e l f i s h  c o n t r i v a n c e  
s a n c t io n e d  by c i v i l i s a t i o n ,  ana c i v i l i s e d  s o c i e t y  h a s  to  
pay a h eavy  p r i c e  f o r  i t s  u s e .  . . . The s o i l  p i p e  i s  
th e  m ost c o n v e n ie n t  and m ost r e c k l e s s  s t r u c t u r a l  a p p l ia n c e  
i n  th e  economy o f  a h o u s e h o ld .  The h o u s e h o ld e r  g e t s  r i d  
o f  h i s  or h e r  tr o u b le s o m e  and o f f e n s i v e  m a t t e r ,  i t  i s  
o u t s i d e  h i s  w a l l s  im m e d ia te ly  i t  i s  p r o d u c e d ,  and t h e r e w i t h  
he t h i n k s  th e  m a t t e r  i s  a t  an e n d .  I t  i s  n o t  s o ,  f o r  h i s  
s i n s  a s s u r e d l y  f i n d  him  o u t .  The s i n  o f  th e  i n d i v i d u a l  i s  
p u n is n e d  on th e  com m unity, and th e  g i g a n t i c  e v i l s  w h ic h  are  
th e  i n e v i t a b l e  outcome o f  t h i s  immense i n d i s p e n s a b l e  s e l f i s h  
c o n v e n ie n c e  are  among th e  m ost p e r p l e x i n g  p r o b le m s  o f  modern  
c i t y  l i f e . "
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T hese  s t a t e m e n t s  w ere w r i t t e n  i n  189 6. They r e f e r r e d  to  th e  
s t a t e  o f  th e  r i v e r  Clyde and i t s  t r i b u t a r i e s  d u r in g  th e  c o n ­
s t r u c t i o n  o f  G la sg o w 1 s  main d r a in a g e  schem e. Much o f  th e  s t a t e ­
ment s t i l l  a p p l i e s ,  n o t  so much to  th e  in c o n v e n i e n c e  and d an ger  
t o  th e  p u b l i c  a s  a w h o le ,  b u t  to  t h o s e  men whose d a i l y  jo b  
l e a d s  them i n t o  th e  maze o f  s e w e r s  b e lo w  th e  s t r e e t s  o f  G lasgow .
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C h ap ter  I I I .
THE SAW ARMAN AND HIS JOB.
A. N e c e s s i t y  f o r  Bewermen.
"When o u r  a n c e s t o r s  began  t o  p o u r  t h e i r  in n o c e n t  
t r i c k l e s  o f  h o u s e h o ld  and s t r e e t  d r a in a g e  i n t o  th e  w im p lin g  
M o len d in a r ,  t h e y  d id  n o t  f o r e s e e  th e  t im e  when t h a t  r o m a n t ic  
burn w ould  become a s trea m  o f  n o i s e  some and p e s t i l e n t i a l  
l i q u i d  w hich  we are  g l a d  t o  have c o v e r e d  o v e r  and h id d e n  
from  o u r  s i g h t . "
I n  w r i t i n g  t h e s e  w ords a h i s t o r i a n  o f  G lasgow  g i v e s  th e  
r e a so n  f o r  th e  i n t r o d u c t i o n  o f  p u b l i c  s e w e r s  to w a r d s  th e  end  o f  
th e  1 8 th  C e n tu r y .  I n  t h e i r  e a r l i e s t  fo r m , he shows t h a t  th e  
c o n s t r u c t i o n  o f  s e w e r s  m e re ly  c o n s i s t e d  i n  th e  c o v e r in g  o v e r  o f  
e x i s t i n g  g u t t e r s  and s tr e a m s .  From t h e s e  t h e r e  d e v e lo p e d  th e  
p u b l i c  and common s e w e r s  b u i l t  o f  s to n e  and o f  su ch  s i z e  " as  
t o  p e r m it  th e  e n t r y  o f  a man f o r  th e  p u rp o se  o f  c l e a n i n g  th em ".  
I n  th o s e  e a r l y  d a y s ,  b lo c k a g e s  o f  th e  s e w e r s  were common, and  
th e  o n ly  m ethod o f  c o r r e c t i n g  th e  f a u l t  was f o r  a man t o  c r a w l  
a lo n g  from  th e  o u t f a l l  and r e s t o r e  th e  f l o w .  As s e w e r s  became 
l o n g e r ,  t h i s  m ethod o f  c l e a r a n c e  became more and more d a n g e r o u s ,  
an d , l a t t e r l y ,  i t  became th e  custom  to  r e s o r t  to  s u r f a c e  
e x c a v a t io n  o f  th e  sew er  i n  th e  a r e a  o f  th e  b l o c k a g e .  The sew e r  
was o p e n e d ,  th e  b lo c k a g e  rem oved and th e  s ton ew ork  and o v e r l y i n g  
e a r t h  r e p la c e d .  At t h a t  t i m e ,  th e  c l e a n i n g  o f  s e w e r s  was  
c a r r i e d  o u t  by p r i v a t e  c o n t r a c t o r s ,  p r o b a b ly  b e c a u s e  th e  
m a j o r i t y  o f  th e  s e w e r s  were p r i v a t e l y  owned. I t  i s  o f  i n t e r e s t  
t o  n o te  t h a t ,  e v e n  a f t e r  se w e r s  w ere c o n s t r u c t e d  and m a in t a in e d  
a t  th e  e x p e n s e  o f  th e  Town C o u n c i l ,  p r i v a t e  c o n t r a c t o r s
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u n d e r to o k  th e  a c t u a l  w ork . A f a m i l y  b u s i n e s s  was e a r l y  
a s s o c i a t e d  w i t h  sew er  m a in te n a n c e ,  and , in d e e d ,  i n  G la sg o w ,  
one f a m i ly  c a r r i e d  on t h i s  work f o r  t h r e e  g e n e r a t i o n s .  T h is  
w ould  ap p ear  to  d em o n stra te  th e  e a r l y  acknow ledgem ent o f  th e  
s p e c i a l i s e d  n a tu r e  o f  th e  work o f  sew er  m a in te n a n c e .
T h is  m a in te n a n c e  work greY* r a p i d l y  a s  th e  c i t y  ex p a n d ed .  
The a t t e n t i o n  o f  e n g i n e e r s  was soon  d i r e c t e d  t o  th e  p ro b lem  o f  
g a i n i n g  a c c e s s  to  t h e  s ew e rs  to  c l e a r  b l o c k a g e s .  S e v e r a l  
im provem ents w ere i n t r o d u c e d ,  t o g e t h e r  w i t h  th e  a d o p t io n  o f  
t h e  combined, s y s te m  o f  w a te r -b o r n e  c o n s e r v a n c y  made p o s s i b l e  by
th e  e x t e n s i o n  o f  p i p e d  w a te r  s u p p l i e s  i n  th e  c i t y .  M an h oles
w ere b u i l t  a t  i n t e r v a l s  to  p e r m it  o f  e n t r y  t o  th e  s e w e r s  a s  w e l l  
a s  to  p r o v id e  v e n t i l a t i o n  o f  th e  s e w e r s ,  and t h e r e b y  red u c e  t h e  
r e f l u x  o f  d an gerou s  e f f l u v i a  i n t o  h o u s e s  th r o u g h  f a u l t y  c o n n e c ­
t i o n s .  D e s p i t e  e f f o r t s  made by e n g i n e e r s  t o  d e v e lo p  s e l f - c l e a n s ­
in g  sew ers  i n  an a tte m p t  t o  red u c e  th e  h ea v y  c o s t  o f  m a in te n a n c e ,  
t h i s  i d e a l  h a s  n o t  b e e n  a c h ie v e d ,  and so a number o f  men i n  e a ch  
o f  our c i t i e s  are em p loyed  s o l e l y  f o r  th e  p u rp o se  o f  m a i n t a i n i n g  
th e  sew ers  i n  an e f f i c i e n t  s t a t e .
B . Number o f  Sewermen i n  G la sg o w .
F i f t y - t w o  men are  em ployed , w h o l e - t i m e ,  i n  G lasgow  f o r
th e  m a in ten a n ce  o f  th e  sew ers  and t h e  m ain  d r a in a g e  s y s t e m .
T h i s  number d o e s  n o t  i n c lu d e  e m p lo y e e s  a t  th e  t h r e e  sew age  
d i s p o s a l  u n i t s  n o r  t h o s e  a t  th e  f o u r  pumping s t a t i o n s .
Of t h e s e  f i f t y - t w o ,  t e n  are en g a g ed  i n  t h e  r e g u l a r
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p a t r o l  o f  th e  main d ra in a g e  s y s te m ,  i . e . ,  tn e  m ain  i n t e r c e p t i n g  
s e w e r s .  T h e ir  p r i n c i p a l  work i s  th e  o i l i n g  ana c o n t r o l  o f  
storm  v a l v e s  i n  t h e s e  l a r g e - d i a m e t e r  s e w e r s  and l i t t l e  o f  t h e i r  
tim e  i s  s p e n t  u n d erg ro u n d . I f  any m ajor  s t r u c t u r a l  m a in te n a n c e  
work i s  r e q u ir e d  i n  th e  m ain d r a in a g e  s y s te m ,  i t  i s  u s u a l l y  
c a r r i e d  ou t th ro u g h  p r i v a t e  c o n t r a c t o r s .
The r e m a in in g  f o r t y - t w o  men are  n o r m a lly  e n g a g e d  i n  th e  
p r o p e r  work o f  sewermen and o p e r a t e  a s  two n i g h t - s h i f t ,  sq u ad s  
o f  f i v e  and f o u r  men r e s p e c t i v e l y ,  and on  d a y - s h i f t  a s  n in e  
th r e e -m e n  and one s ix -m e n  s q u a d s .  The squad o f  s i x  men on d a y -  
s h i f t  i s  h e l d  a t  th e  u n i t  h e a d q u a r t e r s  and i s  e q u ip p e d  a s  an  
em ergency m o b ile  tea m . F iv e  squ ad s  n o r m a l ly  o p e r a te  on th e  
n o r t h  s id e  o f  th e  r i v e r ,  w h i le  f o u r  sq u ad s work on t h e  s o u t h  
s i d e ,  but i t  s h o u ld  be n o t e d  t h a t  t h i s  d i v i s i o n  i s  a r b i t r a r y ,  
ea ch  squad b e in g  c o n s id e r e d  a s  a v a i l a b l e  i n  em ergen cy  f o r  
o p e r a t i o n s  i n  any p a r t  o f  th e  c i t y .  I n  th e  m ain , h o w e v e r ,  
ea ch  squad h a s  an a r e a  o f  t h e  c i t y  i n  w hich  m ost o f  i t s  work 
i s  c a r r i e d  o u t .  Thus, i t  i s  fo u n d  t h a t  some men are  e n g a g e d  
i n  su b u rb s  w h ich  are  a lm o s t  e n t i r e l y  r e s i d e n t i a l ,  w h i l e  th e  
o t h e r s  ( t h e  m a j o r i t y )  m a in t a in  th e  s e w e r s  i n  th e  h i g h l y  
i n d u s t r i a l i s e d  a r e a s .
The s u p e r v i s i o n  o f  t h e s e  men i s  p e r fo rm ed  by one c h i e f  
i n s p e c t o r  and two forem en ; men o f  l o n g  e x p e r ie n c e  i n  th e  
s e w e r s  who have p r o v e d  t h e m s e lv e s  to  be e f f i c i e n t  l e a d e r s  
i n  d a n g ero u s  s i t u a t i o n s .
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C . S o c i a l  S t a t e  (T a b le  No. 4 ) .
The sewermen may be c o n s i d e r e d  a s  b e lo n g i n g  to  s o c i a l  
c l a s s e s  IV o r  V, as d e f i n e d  by th e  R e g i s t r a r - G e n e r a l .  With  
r e g a r d  to  t h e  w ork , some w r i t e r s  m ig h t  p l a c e  them  i n  th e  l o w e s t  
c l a s s  o f  u n s k i l l e d  l a b o u r ,  but h a v in g  p e r s o n a l l y  o b s e r v e d  them  
a t  work i n  many e m e r g e n c ie s ,  one c o n s i d e r s  t h a t  t h e i r  jo b  demands 
a d eg ree  o f  co u ra g e  and s k i l l  w e l l  above t h a t  o f  t h e  a v e r a g e  
l a b o u r e r  and w o r th y  o f  th e  h ig h e r  g r a d in g .
( a )  S i z e  o f  F a m i ly . A l l  th e  men are  m a r r ie d  and i n  o n l y  
t h r e e  i n s t a n c e s  are  t h e y  c h i l d l e s s .  The a v era g e  s i z e  o f  f a m i l y  
i s  t h r e e  t o  f o u r  c h i l d r e n ,  and t h i s  f a c t o r  a p p e a r s  t o  have  an 
im p o r ta n t  b e a r in g  on th e  r e c r u i t m e n t  o f  men t o  t h i s  t y p e  o f  work 
H o u s in g . The home c o n d i t i o n s  o f  t h e  m a j o r i t y  o f  th e  
sewermen a re  p o o r ,  l a r g e l y  b e c a u s e  o f  th e  s m a l l  s i z e  o f  t h e i r  
h o u s e s  and th e  la c k  o f  p r o p e r  w a sh in g  f a c i l i t i e s .  T w e n ty - th r e e  
o f  them l i v e  in  h o u s e s  o f  tw o -a p a r tm e n ts  o r  l e s s ,  w h i l e  t w e n t y -  
s e v e n  o f  t h e i r  h o u s e s  l a c k  b a th ro o m s. Those f o r t u n a t e  en ou gh  
t o  have been  r e h o u s e d  by t h e  C o r p o r a t io n  have  s e t  up c o m f o r t a b l e  
hom es, th e  f u r n i s h i n g s  o f  w h ich  compare f a v o u r a b ly  w i t h  t h o s e  o f  
h ig h e r  income g r o u p s .  M oreover , t h i s  group d e m o n s tr a te s  t h a t ,  
g i v e n  p r o p e r  f a c i l i t i e s ,  sewermen can  and do p ay  a t t e n t i o n  t o  
p e r s o n a l  c l e a n l i n e s s .
( c )  W eek ly  In co m e . In  f i f t e e n  f a m i l i e s ,  th e  sewerman i s  
t h e  o n ly  w a g e - e a r n e r ,  w h i l e ,  i n  t h e  o t h e r s ,  a t  l e a s t  one c h i l d  
i s  b r in g in g  i n  a p a y .  The g r o s s  w e e k ly  wage o f  th e  sewerman
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i s  £ b ; 1 0 s . ,  n i g h t - s h i f t  w o rk ers  e a r n in g  an a d d i t i o n a l  1 1 s .  
w e e k ly .  The n e t t  w e e k ly  incom e o f  th e  sewerman r a n g e s  from  
£ 3 : 1 4 s .  t o  £ b : 1 3 s .
B ecau se  o f  f a m i l y  r e s p o n s i b i l i t i e s ,  th e  a v e r a g e  s e w e r -  
man* s  sp e n d in g  h a b i t s  are  m o d e s t ,  h i s  o n l y  e x t r a v a g a n c e s  b e in g  
an o c c a s i o n a l  b e t  on a h o r s e ,  10 to  13 c i g a r e t t e s  d a i l y ,  and  
a few  p i n t s  o f  b e e r  a t  th e  w eek en d .
(&) d i e t a r i e s . I n  f o o d  h a b i t s ,  th e  sewerman c l o s e l y  
r e s e m b le s  th e  m in e r ,  th e  main m ea l b e in g  ta k e n  a f t e r  th e  
w ork in g  s h i f t .  B r e a k f a s t  i s  l i g h t ,  th o u g h  p o r r id g e  i s  a 
f e a t u r e  i n  m ost o f  t h e i r  hom es. C heese  o r  meat s a n d w ic h e s  
are  consumed d u r in g  th e  two m ea l b r e a k s  i n  th e  w o rk in g  s h i f t .  
At w e ek en d s ,  norm al w e l l - b a l a n c e d  m e a ls  are  ta k e n  w i t h  th e  
f a m i l y .  An a n a l y s i s  o f  th e  w e e k ly  d i e t a r y  o f  t h e s e  men 
r e v e a l e d  t h a t ,  a l th o u g h  s a t i s f a c t o r y  i n  p r o t e i n  and f a t ,  i n  
many i n s t a n c e s  t h e r e  i s  a l a c k  o f  raw f r u i t  and v e g e t a b l e s .
( e )  Working C l o t h i n g . Apart from  th e  s p e c i a l  i t e m s  o f  
c l o t h i n g  s u p p l i e d  t o  ea ch  man, th e  sewerm an1 s  w o rk in g  c l o t h e s  
are s u b j e c t e d  t o  h a r d  w ear and t e a r ,  e s p e c i a l l y  when w o r k in g  
i n  sm a l l  s e w e r s .  F requent s o i l i n g  c a l l s  f o r  r e g u l a r  w a sh in g  
w h ich  s h o r t e n s  th e  l i f e  o f  g a rm en ts  and n e c e s s i t a t e s  f r e q u e n t  
r ep la ce m e n t  o f  s h i r t s ,  t r o u s e r s ,  s o c k s  and u n d e rw e a r .
D. R e c r u itm e n t  o f  Sewermen i n  G lasgow  (T a b le  N o. 3 ) .
As i n  th e  p a s t ,  th e  m ajor  i n c e n t i v e  t o  r e c r u i t m e n t  to  
th e  job  o f  sewermen i s  th e  £ l : 3 s .  i n c r e a s e  i n  th e  w e e k ly  wage
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o y e r  t h a t  o f  th e  o r d in a r y  la b o u r e r  i n  t h e  H ighw ays D ep artm en t,  
from  w h ich  group th e  r e c r u i t s  are  drawn. A p p l i c a t i o n s  r e a d i l y  
come from  t h o s e  men w i t h  young f a m i l i e s .
The s e l e c t i o n  o f  men whose s ta n d a r d  o f  work h a s  b een  
w a tch ed  by t h e  I n s p e c t o r  and h i s  two fo rem en  e n s u r e s  t h a t  
o n ly  r e l i a b l e  w o r k e r s  are  em p loyed  i n  th e  s e w e r s .  The h ig h  
s ta n d a r d  o f  judgm ent and i n t u i t i o n  o f  th e  s e l e c t o r s  i s  
r e f l e c t e d  i n  th e  r e l a t i v e l y  low la b o u r  t u r n o v e r  fo u n d  among 
t h e  Glasgow sew erm en. T h is  i s  f u r t h e r  borne o u t  by s tu d y  o f  
th e  o c c u p a t io n  h i s t o r i e s  o f  th e  sewermen a t  p r e s e n t  em p lo y ed ,  
where i t  i s  fo u n d  t h a t  t h e s e  men c o l l e c t i v e l y  h a v e  had  few  
p e r i o d s  o f  unem ployment d u rin g  th e  y e a r s  o f  t r a d e  d e p r e s s i o n  
b etw een  th e  Wars. They so u g h t  o u t  work and g a in e d  a p p o i n t ­
m en ts  when c o m p e t i t io n  w as a t  i t s  g r e a t e s t .  T h is  s p i r i t  o f  
b e in g  p r e p a r e d  t o  t a c k l e  a n y th in g  i s  s t i l l  to  th e  f o r e  among 
t h e s e  e m p lo y e e s ,  and i t  i s  w o rth y  o f  n o t e  t h a t  th e  l a t e s t  
r e c r u i t s  have m a in t a in e d  t h i s  s ta n d a r d .
The a v era g e  age o f  e n t r y  to  work i n  th e  s e w e r s  i s  
37-7 y e a r s ,  w h i l e  th e  l e n g t h  o f  s e r v i c e  o f  th e  p r e s e n t  l a b o u r  
f o r c e  r a n g e s  from  a few  m onths t o  28 y e a r s .  T a b le  No. 5 
shows th e  d i s t r i b u t i o n  a c c o r d in g  to  l e n g t h  o f  s e r v i c e .  I t  i s  
se e n  t h a t  f u l l y  80$> o f  th e  sewermen have o v e r  f i v e  y e a r s 1 
s e r v i c e  and 44fe have b een  o v e r  t e n  y e a r s  i n  t h i s  em p loym en t.
E . D e s c r i p t i o n  o f  th e  Work ox sewerm en i n  G la sg o w .
The work o f  th e  sewermen r e a d i l y  f a l l s  i n t o  two m ain  
c l a s s e s ,  n a m e ly ; -
( a )  R o u tin e  c l e a n i n g  and i n s p e c t i o n  o f  s e w e r s ;  and
(b )  Breakdown o r  em ergency work.
( a )  R ou tin e  G le a n in g  and I n s p e c t i o n  o f  S e w e r s .
The m ethod  o f  c a r r y in g  o u t  t h i s  jo b  v a r i e s  a c c o r d in g  
t o  th e  s i z e  o f  th e  s e w e r ,  bu t t h r e e  main p r o c e d u r e s  are  f o l l o w e d
( 1 )  s m a l l  S e w e r s . T h is  p r o c e d u r e  i s  em p loyed  i n  p ip e  s e w e r s  
h a v in g  a d ia m e te r  b e tw een  9 i n s .  and 25 i n s .  A d ja cen t  man­
h o l e s  are op en ed  and one sewermen e n t e r s  e a c h .  From t h e  b o tto m  
o f  one an e x t e n d in g  rod  i s  p a s s e d  t o  th e  o t h e r  th r o u g h  th e  s ew e r .  
H aving r e a c h e d  th e  o t h e r  manhole th e  rod  i s  p u l l e d  th ro u g h  ana  
i s  u s e d  t o  draw a rope a lo n g  t h i s  s e c t i o n  o f  th e  s e w e r .  Once 
th e  rope i s  i n  p o s i t i o n  a h o s e - p i p e  c o n n e c te d  t o  a n ea rb y  
h y d ra n t  i s  a t t a c h e d  and w i t h  a go o d  j e t  o f  w a t e r  th e  sewermen  
commence to  wash th ro u g h  t h i s  s e c t i o n  o f  th e  sew er  i n  th e  
d i r e c t i o n  o f  i t s  f l o w .  By means o f  a t o  and f r o  p u l l i n g  on th e  
rope th e  h o se  and i t s  j e t  o f  w a t e r  are g r a d u a l l y  w orked a lo n g  th e  
sew er  from  one m anhole t o  th e  o t h e r .  I n  t h i s  way s i l t  l y i n g  on  
th e  b o ttom  o f  th e  sew er  i s  w ash ed  down t o  th e  m a n h o le .  As th e  
s i l t  a c c u m u la te s  i t  i s  s h o v e l l e d  i n t o  a b u ck et  and drawn t o  th e  
s t r e e t  l e v e l  by means o f  a h a n d - o p e r a t e d  w in c h .  T here th e  s i l t  
i s  c o l l e c t e d  t o  a w a i t  rem oval by a l o r r y  from  th e  C le a n s in g  
D epartm ent. G reat c a re  i s  n e c e s s a r y  i n  t h i s  f l u s h i n g  m ethod  to  
a v o id  f o r c i n g  th e  s i l t  a lo n g  th e  sew er  t o o  q u ic k ly  a s  t h i s  may 
l e a d  to  a b lo c k a g e .
( 2 )  M ediurn-Sized s e w e r s . I n  s e w e r s  h a v in g  d ia m e t e r s  b e tw een  
two and f o u r  f e e t ,  i n s p e c t i o n  ana c l e a n in g  have u s u a l l y  t o  be
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done w h i le  th e  sew age i s  f l o w i n g .  T h is  a p p l i e s  to  t h e  m a j o r i t y  
o f  th e  s e w e r s .  The team  o f  t h r e e  men o p e r a t e  from one m a n h o le ,  
two men "being u n d ergrou n d  w h i l e  one man i s  a t  th e  to p  o f  th e  man­
w ay . One sewerman o p e r a t e s  a t  th e  ’ f a c e 1 , i . e . ,  t h e  p o i n t  from  
w h ich  t h e  s i l t  i s  "being rem oved. U s in g  a s h o r t - h a n d le d ,  r o u n d -  
ed g ed  s h o v e l  he f i l l s  a wooden p a i l  w i t h  s l u d g e .  The p a i l  i s  
t h e n  p la c e d  on to p  o f  th e  s h o v e l  and by means o f  th e  l a t t e r  i s  
d ra g g ed  a lo n g  th e  sew er  to  th e  s e c o n d  sewerman. The l o a d  i s  
t h e n  drawn to  th e  b o tto m  o f  t h e  m anhole  where th e  p a i l  i s  h o o k ed  
on to  a rope and r a i s e d  t o  s t r e e t  l e v e l  by th e  t h i r d  man who i s  
o p e r a t in g  th e  w in c h .  The bu cket i s  e m p t ie d  on t o  th e  s t r e e t  
and lo w e r e d  f o r  a n o t h e r  lo a d .  I t  i s  u s u a l  f o r  t h r e e  b u c k e t s  
to  be u s e d  so t h a t  t h e  lo a d e r  i s  k e p t  s u p p l i e d .
ifooden b u c k e t s  are p r e f e r r e d  to  m e ta l  s i n c e  t h e y  s t a n d  
up to  g r e a t e r  w ear  and t e a r  ana are more e a s i l y  s l i d  a lo n g  th e  
f l o o r  o f  th e  sew e r .  In  th e  above p r o c e d u r e  th e  t r a f f i c k i n g  i s  
done o v e r  th e  p a r t  o f  th e  sew er  w h ic h  h a s  a lr e a d y  b e e n  c l e a r e d  o f  
s i l t .  I t  w i l l  r e a d i l y  be a p p r e c i a t e d  t h a t  t h e  men u n d erg ro u n d  
a re  w orking  i n  a c r o u c h e d  p o s i t i o n  and t h a t  sp ace  may be f u r t h e r  
l i m i t e d  by 12 t o  18  i n c h e s  o r  more o f  w a te r  i n  th e  s e w e r .  The 
d ep th  o f  th e  s i l t  i s  u s u a l l y  abou t a f o o t ,  th o u g h  f r e q u e n t l y  i t  i s  
t w i c e  t h a t  d e p th .  & f te r  f i l l i n g  th e  b u c k e t  and h a v in g  drawn i t  
t o  th e  p o in t  where i t  i s  t r a n s f e r r e d  to  h i s  m a te ,  th e  sewerm en  
h a s  to  c l im b  o v e r  th e  b u ck e t  ana p r o c e e d  back t o  t h e  ^ a c e 1 w i t h  
an empty b u c k e t .  In  th e  r e t u r n  t r i p  th e  b u c k e t  i s  h a l f  f l o a t e d ,
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h a l f  p u sh ed , a s  th e  sewerman u s e s  i t  t o  m a in t a in  h i s  b a l a n c e .
The fo o t -w o r k  i n v o l v e d  i n  tr a v e r s in g -  th e  sew er  i s  o f t e n  t r i c k y  
a s  t h e r e  i s  i n s u f f i c i e n t  space to  ta k e  p r o p e r  s t e p s .  One f o o t  
i s  k e p t  i n  f r o n t  and a f t e r  a s t e p  h a s  b e e n  t a k e n  w i t h  i t  th e  
o t h e r  f o o t  i s  b ro u g h t  up c l o s e  b e h in d .  As th e  s i l t  i s  rem oved ,  
th e  w a l l s ,  r o o f  and f l o o r  a re  exam ined  by t o u c h  and v i s u a l l y  
where p o s s i b l e .  Any c r a c k s  fo u n d  i n  th e  cem en t-w ork  are  
r e p a i r e d  by th e  sewermen i n  t h e i r  p r o g r e s s  th r o u g h  t h e  s ew e r .
Each day th e  men i n  t h e  team  change  d u t i e s .  I n  t h i s  way e a c h  
man h a s  one day i n  t h r e e  on th e  s u r f a c e .
( 3 )  L a r g e -d ia m e te r  S e w e r s . The p r o c e d u r e  i n  t h e  l a r g e r  
s e w e r s ,  m ea su r in g  f o u r  f e e t  ana upwards i n  h e i g h t ,  i s  s i m i l a r  to  
t h a t  d e s c r ib e d  i n  p a ra g ra p h  ( 2 )  a b o v e ,  e x c e p t  t h a t  t h e r e  i s  a 
g r e a t e r  d ep th  o f  w a t e r .  I n  some i n s t a n c e s  i t  i s  p o s s i b l e  to  
l o w e r  a p e n s t o c k  d i s t a l  to  th e  p o i n t  o f  o p e r a t i o n s  and so d e f l e c t  
t h e  b u lk  o f  th e  sewage o v e r  a s torm  w a te r  o v e r f l o w .  I n  t h i s  
way th e  w a te r  l e v e l  i n  th e  f i e l d  o f  o p e r a t i o n s  ca n  be r e d u c e d .
I n  th e  l a r g e s t  o f  t h e  i n t e r c e p t i n g  s e w e r s  o f  th e  m ain d r a in a g e  
s y s te m  th e  i n s p e c t i o n  i s  made on a r a f t .
( b )  Breakdown o r  Emergency W ork.
Here a g a in  th e  method o f  ap p ro a ch  depend s on t h e  s i z e  
o f  th e  sew e r ,  b u t b e f o r e  d e s c r i b i n g  t h i s  ty p e  o f  work i t  i s  
n e c e s s a r y  to  m e n t io n  t h e  c a u s e s  o f  break d ow n s. T h ese  are  -
( i )  B lo c k a g e .  T h is  i s  more common i n  th e  s m a l l e r  s e w e r s ,  
i . e . ,  th e  p ip e  s e w e r s ,  th ou gh  i t  d o e s  o c c u r  from  t im e  to  t im e
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i n  b r ic k  s e w e r s .  I n  th e  l a t t e r ,  t h i s  f a u l t  o c c u r s  a t  a low  
p o i n t  i n  th e  s e w e r ,  f o r  ex a m p le ,  i n  a d ip  b e lo w  r a i l w a y  l i n e s .
( i i )  F a l l - i n  o f  th e  r o o f  o r  w a l l s  o f  a s to n e  o r  b r i c k  sew er:  
T h is  em ergency  o c c u r s  i n  v a r i o u s  p a r t s  o f  th e  c i t y  from  t im e  to  
t im e .  S u b s id e n c e  i s  common i n  t h o s e  p a r t s  u n d er  w h ich  o l d  
mine w o r k in g s  are t o  be fo u n d ,  and r u p tu r e  o f  a w a te r -m a in  
o r  sew er  i s  l i a b l e  t o  o c c u r .
( i i i )  F a l l i n g  o u t  o f  th e  s o l e  o f  a s ew er:  I n  t h i s  c a s e  t h e
b o tto m  o f  th e  sew er  f a l l s  o u t  a s  a r e s u l t  o f  th e  w a sh in g  away o f  
u n d e r ly in g  s o i l  by  a le a k  e i t h e r  from  t h e  sew er  i t s e l f  o r  from  
a nearby  w a te r - m a in .  The o r i g i n a l  f r a c t u r e  o f  th e  sew er  may 
have b een  c a u s e d  by t h e  v i b r a t i o n  p ro d u ced  by n ea rb y  h ea v y  
t r a f f i c .
I n  d e a l i n g  w i t h  t h e s e  e m e r g e n c ie s  th e  f o l l o w i n g  
a p p ro a ch es  are m a d e: -
( 1 ) S m all o r  P ip e  S e w e r s . H aving d e c id e d  i n  w h ich  
s e c t i o n  o f  t h e  sew er  th e  breakdown h a s  o c c u r r e d ,  t h e  team  o f  
sewermen t h e n  a t t e m p t  to  c l e a r  th e  b lo c k a g e  by p a s s i n g  r o d s  
a lo n g  th e  s e w e r .  By f i x i n g  s p i k e s  on to  t h e  e n d s  o f  t h e  r o d s  
i t  may be p o s s i b l e  t o  p i e r c e  a way th r o u g h  t h e  o b s t r u c t i o n .
Once t h a t  i s  a c h i e v e d ,  a k n o t t e d  c h a in  i s  d ra g g ed  th r o u g h  from  
one m anhole t o  t h e  n e x t  and t h e  f r e e  f l o w  o f  sewage r e s t o r e d .
I f  t h e s e  m ea su res  are  u n s u c c e s s f u l ,  t h e n  th e  d i s t a n c e  b e tw e en  
t h e  s to p p a g e  and th e  m anhole i s  e s t i m a t e d  and th e  co rresp o n d in g -  
s p o t  on s t r e e t  l e v e l  p l o t t e d .  The s t r e e t  i s  dug up and th e
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sew er  e x p o s e d .  A s e c t i o n  o f  th e  p i p in g  i s  c a r e f u l l y  rem oved ,  
th e  b lo c k a g e  c l e a r e d  and a new s e c t i o n  o f  p i p i n g  cem en ted  i n t o  
p o s i t i o n .
( 2 )  S to n e  and B r ic k  S e w e r s . B lo c k a g e s  o c c u r  h e r e  to o  
and i n  some i n s t a n c e s  i t  i s  p o s s i b l e  f o r  a sewerman to  c l e a r  
th e  b lo c k a g e  m a n u a l ly  from w i t h i n  th e  s e w e r .  T h is  i s  an 
e x c e e d i n g l y  d a n g er o u s  p r o c ed u r e  d e s p i t e  a t t e m p t s  to  dam th e  
sewage f u r t h e r  back  a lo n g  th e  same s e w e r .  I n  some i n s t a n c e s ,  
h ow ev er , b e c a u s e  o f  a dip i n  th e  sew er  th e  workman c a n n o t  
p r o c e e d  a lo n g  th e  sew er  to  th e  b lo c k a g e  b e c a u se  o f  th e  d ep th  
o f  w a t e r .  Where i t  i s  p o s s i b l e  to  d i v e r t  th e  f l o w  o f  s ew a g e ,  
o f  c o u r s e ,  th e  d ip  i s  pumped dry and s e w e m e n  c l e a n  o u t  th e  
sew er  i n  th e  u s u a l  way. I n  one n o t o r i o u s  s e c t i o n  i n  th e  s o u t h -  
s i d e  o f  th e  c i t y ,  t r o u b l e  a r i s e s  from  th e  o u tp o u r in g  o f  t a r  
p r o d u c t s  from  a g a s  w o r k s .  When d i s c h a r g e d  th e  t a r  i s  l i q u i d ,  
b u t ,  on c o o l i n g  i n  th e  sew er  and on ad m ixtu re  w i t h  g r a v e l  from  
th e  s t r e e t s  and sew a g e ,  becom es more v i s c i d  and g r a d u a l l y  
s o l i d i f i e s .  One su c h  sa m p le ,  s t o r e d  i n  a j a r ,  s o l i d i f i e d  
w i t h i n  two w eek s  a t  room t e m p e r a tu r e .  The sew er  i n t o  w h ic h  
t h i s  t a r  i s  dumped d ip s  b e low  some r a i lw a y  l i n e s  and a s  so many 
b lo c k a g e s  have o c c u r r e d  a t  t h i s  p o i n t  a k n o t t e d  c h a in  h a s  b een  
l e f t  i n  p o s i t i o n  b e tw een  m a n h o le s  on e i t h e r  s id e  o f  t h e  d ip .  
A very  few d a y s ,  sewermen p u l l  th e  c h a in  t o  and f r o  t o  p r e v e n t  
t h e  sew er  from  b e in g  b lo c k e d  by s o l i d i f i c a t i o n  o f  th e  t a r r y  
m i x t u r e .
I n  th e  c a s e  o f  a f a l l - i n  o f  zae  r o o f  or  w a l l s  o f  t h e
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sew e r  a p r e l im in a r y  su r v ey  o f  th e  breakdown i s  made, and i f  th e  
f a u l t  i s  fo u n d  t o  he e x t e n s i v e  th e n  th e  sew er  i s  e x p o s e d  from  
grou n d  l e v e l  i n  th e  r e g io n  o f  th e  f a l l - i n  and th e  n e c e s s a r y  
r e p a i r s  c a r r i e d  o u t .  T h is  work i s  u s u a l l y  u n d e r ta k e n  by a 
p r i v a t e  p u b l i c  w ork s  c o n t r a c t o r .  W here, h o w ev er ,  i t  a p p e a r s  
p o s s i b l e  t o  c a r r y  o u t  r e p a i r s  from  w i t h i n  th e  sew er  t h i s  i s  
c a r r i e d  o u t  by th e  sewerm en. The r o o f  and w a l l s  are sh o r ed -u p  
on e i t h e r  s i d e  ox th e  f a l l - i n ,  th e  d e b r i s  rem oved and b r ick w o rk  
cem en ted  i n t o  p o s i t i o n .  T h is  sound s a s im p le  enough m a t t e r  
b u t  i t  must be p o i n t e d  o u t  t h a t  once  p r o p s  have b e e n  p l a c e d  
i n  p o s i t i o n  v e r y  l i t t l e  room i s  l e f t  i n  w h ich  to  work. 
F u rth erm ore , i t  m ust be remembered t h a t  b r i c k s ,  cem ent and  
o t h e r  m a t e r i a l s  have t o  be c a r r i e d  a lo n g  th e  s e w e r s  from  th e  
n e a r e s t  m anhole i n  p a i l s  h e l d  o r  d ra g g ed  in  such a ’Way a s  t o  
d e fy  th e  a n a t o m ic a l  la w s  o f  c o r r e c t  w orking p o s t u r e .  I n  t h i s  
ty p e  o f  w ork , n o t  o n ly  i s  t h e r e  g r e a t  d a n g er  b u t  a l s o ,  b e c a u s e  
o f  l i m i t a t i o n  o f  sp a ce ,  th e  body h a s  o f t e n  t o  work a t  g r e a t  
m e c h a n ic a l  d i s a d v a n ta g e  th e r e b y  c a u s in g  e x c e s s i v e  e x p e n d i t u r e  
o f  e n e r g y .  For t h i s  r e a s o n ,  s e v e r a l  tea m s o f  sewerm en may be  
em ployed and a human c h a in  s u p p ly  l i n e  form ed from  t h e  m anhole  
b a se  to  th e  s ce n e  o f  o p e r a t i o n s .
A dan gerou s  f e a t u r e  o f  c e r t a i n  se w e r s  i s  th e  l i a b i l i t y  
o f  th e  s o l e  o r  f l o o r  to  f a l l  o u t .  I n  one i n t e r c e p t i n g  s e w e r ,  
l o c a t e d  i n  th e  e a s t - e n d  o f  th e  c i t y ,  t h i s  ty p e  o f  breakdow n  
o c c u r s  q u i t e  f r e q u e n t l y .  The sew er  ru n s  a l o n g s i d e  a r a i lw a y
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t u n n e l  and v i b r a t i o n  due to  t h e  p a s s a g e  o f  t r a i n s  c a u s e s  a 
cra c k  to  a p p ea r  i n  th e  s o l e .  W ater e s c a p e s  and i n  so d o in g  
w ash es  away th e  ru n n in g  sand b e lo w  th e  sew e r .  A s e c t i o n  o f  th e  
f l o o r  i s  l e f t  u n s u p p o r te d ,  f a l l s  o u t ,  and th e  p r o c e s s  becom es  
a v i c i o u s  c i r c l e  c a u s in g  r a p id  e x t e n s i o n  o f  th e  damage. When 
th e  break-down i s  b e in g  l o c a t e d  th e  ex a m in in g  sewerman h a s  to  
p r o c e e d  w a r i l y  a lo n g  th e  sew er t i l l  he r e a c h e s  th e  edge o f  th e  
b reak  i n  th e  s o l e .  One f a l s e  s t e p  a t  t h i s  j u n c t u r e  may l e a d  
t o  a tr a g e d y  i n  w h ich  th e  workman i s  subm erged i n  a q u ic k sa n d  
o f  sewage and mud. V i c t o r  Hugo c l a s s i f i e s  such a d e f e c t  i n  
a sew er  a s  a " f o n t i s " ,  and i n  L es  M i s e r a b ie s  v i v i d l y  d e s c r i b e s  
th e  e x p e r ie n c e  o f  J ea n  V a l j e a n  when n e g o t i a t i n g  t h e  " s lo u g h  o f  
mud i n  a c a v e r n  o f  n i g h t ” .
I n  an em ergen cy  such a s  t h i s  a l l  a v a i l a b l e  sewermen are  
ru sh e d  to  th e  s p o t  and th e  d e f e c t  i s  r e p a i r e d  by p o u r in g  in  
c o n c r e t e ,  w h ich  w i l l  s e t  u n d er  w a t e r ,  u n t i l  new f o u n d a t io n s  
have b een  made on w h ich  to  r e c o n s t r u c t  th e  sew er  f l o o r  w i t h  
g l a z e d  t i l e s .  I n  some i n s t a n c e s  i t  i s  p o s s i b l e  to  k eep  th e  
s i t e  o f  th e  r e - b u i l d i n g  work dry by c o n s t r u c t i n g  a p ip e d  b r id g e  
o v e r  th e  d e f e c t i v e  a r e a .  T h is  i s  o n ly  p o s s i b l e  where th e  f l o w  
i s  r e l a t i v e l y  s m a l l .  The same p r o c e d u r e  o f  b r i d g i n g  th e  
d e f e c t i v e  p a r t  o f  th e  sew er  i s  u s e d  i n  t h i s  p a r t i c u l a r  sew er  
f o r  t r a c i n g  s u s p e c t e d  l e a k a g e s  from  th e  s e w e r .  I t  f r e q u e n t l y  
h ap p en s  t h a t  r a i lw a y  ex a m in e r s  r e p o r t  l e a k a g e  o f  w a te r  th r o u g h  
th e  w a l l  o f  th e  a d j a c e n t  t u n n e l ,  i t  i s  n o t  a lw a y s  e a s y  t o
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d e c id e  w h e th e r  th e  w a te r  i s  from  a w a te r -m a in  or a sew er  and  
so a f l u o r e s c e i n  t e s t  i s  c a r r i e d  o u t  on th e  a d j a c e n t  s e c t i o n  
o f  th e  s e w e r .  A s h a l lo w  dam o f  c l a y  i s  made i n  th e  s e w e r ,  and  
from  t h i s  dam a f i v e - i n c h  p ip e  i s  run to  a s i m i l a r  dam f a r t h e r  
down th e  s e w e r .  In  t h i s  way a s e c t i o n  o f  th e  s ew e r  f l o o r  i s  
d r ie d  o u t  f o r  e x a m in a t io n ,  t h e  sewage b e in g  c o n v e y e d  th ro u g h  
th e  p i p e - b r i d g e . A s o l u t i o n  o f  f l u o r e s c e i n  i s  th e n  p o u re d  
i n t o  th e  d r i e d  s e c t i o n  and l e f t  t h e r e  f o r  s e v e r a l  h o u r s .  At 
th e  end  o f  t h a t  t im e  th e  w a l l  and r o o f  o f  th e  r a i lw a y  t u n n e l  are  
exam in ed  f o r  th e  p r e s e n c e  o f  th e  f l u o r e s c e i n .  The t e s t  i s  
r e p e a t e d  a lo n g  a d j a c e n t  s e c t i o n s  o f  th e  sew er  u n t i l  th e  l e a k  
i s  t r a c e d .  Under t h e  same c o n d i t i o n s  o f  b r i d g i n g ,  th e  c r a c k  
i n  th e  s o l e  o f  th e  sew er  i s  r e p a i r e d .  I t  w i l l  be s e e n  t h a t  
f r e e  movement o f  th e  sewermen on t h i s  jo b  i s  f u r t h e r  r e s t r i c t e d  
by th e  dams, p i p i n g  and wooden s u p p o r t s .
( 3 )  L ow -L eve l I n t e r c e p t i n g  S e w e r s . A m a jo r  b reak -d ow n  
i n  t h i s  sy s te m  o c c u r s  m a in ly  a s  a r e s u l t  o f  a d e f e c t  i n  th e  
pumping m a c h in e r y .  At ea ch  o f  th e  pumping s t a t i o n s  t h e r e  i s  
a lw a y s  a sp are  pump w h ich  i s  a v a i l a b l e  s h o u ld  a m e c h a n ic a l  f a u l t  
d e v e lo p  i n  one o f  th e  o t h e r  two pumps. In  a r e c e n t  break-d ow n  
on t h e  s o u t h - s i d e  o f  th e  r i v e r ,  h o w e v e r ,  pumping had to  be 
s to p p e d  a l t o g e t h e r .  S e v e r a l  th o u sa n d  t o n s  o f  t a r  fo u n d  t h e i r  
way i n t o  th e  sew er  from  a c o k in g  p l a n t  a t  a s t e e l - w o r k s .  T h is  
t a r  gummed up th e  v a l v e s  i n  th e  pumps and p u t a l l  t h r e e  m a c h in es  
i n  t h i s  s t a t i o n  o u t  o f  a c t i o n .  P e n s t o c k s  were lo w e r e d  i n t o  
p o s i t i o n  and th e  sewage from t h i s  sy s tem  o f  s ew e rs  d i v e r t e u
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i n t o  th e  r i v e r  by  way o f  th e  storm  w a te r  o v e r f l o w s .  The t a r  
was removed from  t h e  p u m p -w e l ls ,  th e  v a l v e s  d i s m a n t le d  and  
c le a n e d  i n  a d e g r e a s e r ,  w h i l e  s e v e r a l  squ ad s  o f  sewermen c l e a r e d  
t h e  t a r  from  th e  lo w e r  s e c t i o n s  o f  th e  s e w e r .  The o p e r a t i o n s  
t o o k  s e v e r a l  m o n th s ,  t a r  l y i n g  i n  th e  sew er  t o  t h e  d ep th  o f  
two f e e t .  T h is  t a r  had s o l i d i f i e d  on m ix in g  w i t h  th e  s lu d g e  
i n  th e  sew er and i t s  rem oval l a t t e r l y  a lm o s t  r e q u ir e d  th e  
a s s i s t a n c e  o f  a p n eu m a tic  d r i l l .  F u r th e r  r e f e r e n c e  to  t h i s  
p a r t i c u l a r  e x p e r ie n c e  o f  th e  sewermen o c c u r s  i n  t h e  s e c t i o n  on  
d e r m a t i t i  s .
F . Hours o f  Work and th e  f o r k i n g  b a y .
The sewermen work a 4 4 -h o u r  week s p r e a d  o v e r  f i v e  d a y s .
The s t a r t i n g  hour i s  7*15 a .m . and on f o u r  d ays  off th e  week 
work f i n i s h e s  a t  4 .1 5  p .m . On F r i d a y s ,  f i n i s h i n g  t im e  i s  a t  
3 .1 5  p .m . One hou r  i s  a l lo w e d  f o r  m e a ls  ( t h a t  i s ,  h a l f - h o u r  a t  
e a ch  b r e a k ) .  When w o rk in g  i n  b r i c k  o r  s t o n e  sew ers  ( t h a t  i s ,  
when w ork ing  i n s i d e  t h e  s e w e r s ) ,  t h e i r  w o rk in g  day i s  r e d u c e d  
by one h o u r .  On n i g h t - s h i f t ,  work s t a r t s  a t  10 p .m . and  
f i n i s h e s  a t  7 a .m .
The above f i g u r e s  r e f e r  t o  t h e  norm al w ord in g  d a y , b u t  
when a breakdown h a s  o c c u r r e d  th e  sew erm en, w ork in g  i n  r e l a y s ,  
may be em ployed  f o r  l o n g e r  p e r i o d s .
The day s t a r t s  w i t h  th e  team  c o l l e c t i n g  i t s  tw o - w h e e le d  
barrow c o n t a i n i n g  t o o l s  and equ ip m ent, w h ich  h a s  b e e n  s t o r e d  over­
n ig h t  i n  a c o n v e n ie n t  y a r d .  The n e x t  hou r  i s  s p e n t  i n  reach in g  th e
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s i t e  o f  o p e r a t i o n s  and l a y i n g  o u t  th e  e q u ip m e n t .  T h is  e n t a i l s  
th e  e r e c t i o n  o f  a s t e e l - f r a m e d  p o r t a b l e  c a n v a s  s h e l t e r  a t  t h e  
r o a d s i d e ,  t h e  k i n d l i n g  o f  a f i r e  i n  t h e  b r a z i e r ,  th e  rem ova l o f  
t h e  m anhole c o v e r  w i t h  p i n c h - b a r s ,  th e  f i l l i n g  and tr im m in g  o f  
o i l  c a p - la m p s ,  th e  s e t t i n g - u p  o f  a w a te r  ta p  t o  a f i r e  h y d r a n t ,  
th e  c o l l e c t i o n  o f  p a i l s  o f  w a t e r ,  th e  m a r k in g - o f f  o f  th e  
u t i l i s e d  s e c t i o n  o f  th e  roadway w i t h  b a r r i e r s  and r e d  f l a g s  
and r e d  la m p s, th e  d on n in g  o f  o v e r a l l s  and t h i g h - b o o t s ,  and  
t h e  e r e c t i o n  o f  th e  w in c h .  (S ee  p h o to g r a p h .  )
The two sewermen due to  work u n d ergrou n d  on t h i s  p a r t i ­
c u l a r  day d e s c e n d  t h e  manhole and e n t e r  th e  s ew e r .  An i n s p e c ­
t i o n  i s  made o f  t h e  s e c t i o n  t o  be c l e a n e d ,  movement b e i n g  made 
w it h  t h e  a s s i s t a n c e  o f  a s h o r t  s t i c k  l a i d  a c r o s s  th e  s o l e  o f  
t h e  sew er  on w hich  t h e  w e ig h t  i s  b a la n c e d .  As an a l t e r n a t i v e  
to  t h e  s h o r t  s t i c k ,  t h e  wooden b u c k e t  i s  u s e d  to  m a in t a in  
b a la n c e  d u r in g  w o rk in g  o p e r a t i o n s .  ( S e e  p h o t o g r a p h . )
Once th e  rou gh  i n s p e c t i o n  h a s  b e e n  made and th e  s e w e r ­
men are s a t i s f i e d  t h a t  v e n t i l a t i o n  i s  s u f f i c i e n t  -  a s  ju d g ed  by 
t h e  b r i g h t n e s s  o f  t h e  f la m e  i n  th e  cap lamp and by  th e  e a s e  w i t h  
w h ich  b r e a t h in g  i s  p o s s i b l e  -  b u c k e t s  and s h o v e l s  are lo w e r e d  
v i a  th e  w inch  by th e  sewerman on s t r e e t  l e v e l ,  and o p e r a t i o n s  
commence a lo n g  t h e  l i n e s  i n d i c a t e d  a b o v e .
A f t e r  a tw o -h o u r  s p e l l  u n d erg ro u n d , t h o s e  two men dry  
t h e i r  hands on  a p i e c e  o f  r a g -w a s t e  c a r r i e d  i n  t h e i r  p o c k e t s  
and c l im b  up t h e  i r o n  ru n g s  s e t  a t  i n t e r v a l s  o f  18  i n c h e s  up
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t h e  s i d e s  ox th e  m a n h o le s .  (S e e  p h o t o g r a p h . )  The h a n d s  are  
d r ie d  b e f o r e  th e  a s o e n t  t o  en su re  t h a t  a f i r m  g r ip  i s  m a in t a in e d  
d u r in g  th e  c l im b .  A f t e r  a b reak  o f  tw e n ty  m in u te s  t h e y  d e s c e n d  
i n t o  th e  sew er  and work a g a in  f o r  a n o th e r  h o u r .  At about a 
q u a r t e r  t o  t w e l v e  th e  m orning m ea l break  o f  h a l f - a n - h o u r  i s  
t a k e n .  The two u n d ergrou n d  w o rk ers  r e t u r n  t o  th e  s u r f a c e ,  w ash  
t h e i r  hands and fo r e a r m s  i n  a b u ck e t  o f  warm w a t e r ,  h e a t e d  on  
th e  b r a z i e r  by t h e  t h i r d  man, r i n s e  i n  c l e a n  w a te r  and th e n  
r i n s e  i n  a s o l u t i o n  o f  c a r b o l i c  d i s i n f e c t a n t .  The m eal o f  
sa n d w ic h e s  i s  t h e n  p a r t a k e n  o f ,  th e  s a n d w ic h e s  o f t e n  b e in g  
h e l d  by t h e  sewermen i n  th e  w rapping p a p e r  so t h a t  th e  f o o d  i s  
u n to u c h e d  by t h e i r  h a n d s .  Cans o f  t e a  p r e p a r e d  by t h e  s u r f a c e ­
man co m p le te  th e  m e a l .  I t  s h o u ld  be m e n t io n e d  h e r e  t h a t  t o w e l s  
and soap are  p r o v id e d  by th e  D epartm ent to  e a c h  sewerm an, a s  i s  
t h e  s o l u t i o n  o f  d i s i n f e c t a n t .  A s p e c i a l  tw o -m o n th ly  r a t i o n  o f  
s i x  o u n c e s  o f  t e a  and a h a l f - p o u n d  o f  su g a r  i s  b o u g h t by e a c h  
man th ro u g h  t h e  H ighways Departm ent ( i n  a d d i t i o n  t o  t h e  o r d in a r y  
c i v i l i a n  e n t i t l e m e n t  o f  t h e s e  r a t i o n e d  c o m m o d i t i e s ) .
The a f t e r n o o n  programme f o l l o w s  th e  same r o u t i n e  a s  
t h a t  o u t l i n e d  a b o v e ,  v i z . ,  two h o u rs  b e lo w ,  20 m in u te s  on t o p ,  
one  hour b e lo w ,  a  m ea l b reak  o f  h a l f - a n - h o u r ,  and one h o u r  to  
c l e a r  up and park  th e  barrow .
G. Equipment and T o o l s .
These com p rise  th e  f o l l o w i n g : -
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One two -vfhe e l e  d b ar row .
One p o r t a b l e  c o l l a p s i b l e  h u t
One w in ch
Two p i n c h - b a r s
Hopes
P a i l s  (w ooden and m e t a l )
One b r a z i e r
Supply  o f  c o a l  and coke  
S h o v e l s
Sw eeping b ru sh
H ydrant c o n n e c t io n s  
S u p p ly  o f  rag' w a ste  
D i s i n f e c t a n t
Gan o f  o i l  ( i l l u m i n a t i o n )
T high  b o o t s
O v e r a l l s
T o w els
Spare lam ps
W ater cock  k e y .
I n  b rea k -d o w n s  more e la b o r a t e  eq u ip m en t may be r e q u ir e d ,  
i n c l u d i n g  e l e c t r i c  and p r e s s u r e  o i l  la m p s ,  p i p i n g ,  d a y ,  t im b e r ,  
e t c .  I n  th e  c a s e  o f  men en g a g ed  i n  t h e  f l u s h i n g  o f  p ip e  s e w e r s  
th e n  h o s e - p i p i n g  i s  i n c l u d e d .
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C h a p ter  I V .
THE WOBKIUG- mVIBQUMENT.
The w o rk in g  en v iro n m en t o f  sewermen i s  p e r h a p s  b e s t  
i l l u s t r a t e d  i n  a d e s c r i p t i o n  o f  a r o u t i n e  i n s p e c t i o n  o f  a 
b r i c k  s ew e r .
On rem oval o f  th e  manhole c o v e r  th e  ex a m in er  i s  
c o n s c i o u s  o f  t h a t  s i c k l y  sw eet  o d o u r  p e c u l i a r  to  s o - c a l l e d  
" sew er  g a s " ,  b u t  d e t e c t i o n  o f  t h i s  s m e l l  i s  q u i c k l y  l o s t ,  
e i t h e r  due t o  i t s  a n a e s t h e t i s i n g  e f f e c t  on th e  n a s a l  m ucosa  
o r  by i t s  r e p la c e m e n t  by o t h e r  more p e n e t r a t i n g  o d o u r s .  In  
some s e w e r s  th e  s m e l l  i s  more o f  t a r r y  compounds, i n  o t h e r s  
p a r a f f i n ,  w h i le  i n  s t i l l  o t h e r s  th e  o f f e n s i v e  odou r  o f  d e c a y in g  
v e g e t a b l e  or  an im al m a t t e r .  The n o s e ,  h o w ev er , q u i c k l y  a d j u s t s  
i t s e l f  to  m ost o f  t h e s e .
I n  t h e  d e s c e n t  down th e  m a n h o le ,  d a y l i g h t  f a d e s  r a p i d l y  
and t h i s  adds to  th e  d i f f i c u l t i e s  i n  n e g o t i a t i n g  t h e  ru n g s  
s p a c e d  a t  t h r e e - f e e t  i n t e r v a l s  on one o f  th e  w a l l s .  Once t h e  
sew er  i s  e n t e r e d ,  a l o n e l y  v /o r ld  o f  in k y  d a r k n ess  and d e a t h l y  
s i l e n c e  e n v e l o p e s  th e  e x p l o r e r ,  v i s i o n  b e in g  l i m i t e d  to  a few  
i n d i s t i n c t  f e e t  by th e  s p l u t t e r i n g  y e l l o w  f lam e  o f  th e  o i l -  
b u r n in g  c a p - la m p . A s t o o p in g  p o s t u r e  i s  e n f o r c e d  by th e  low  
r o o f  o f  th e  t u n n e l ,  w h i le  th e  r a t e  o f  p r o g r e s s  i s  r e n d e r e d  
t a r d y  by th e  g l u t i n o u s  a d h e s io n  t o  ea ch  b o o t  o f  s i l t  t o  a d e p th  
o f  some 8 t o  12 i n c h e s  on th e  f l o o r .  On th e  s u r f a c e  o f  th e  
w a t e r ,  o n ly  a  m a t t e r  o f  12 to  16 i n c h e s  from  th e  f a c e ,  human
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f a e c e s  and o t h e r  d e b r i s  f l o a t  b y .  The han ds and fo r e a r m s  
q u i c k l y  become c o n ta m in a te d  w i t h  s l im e  and sewage from th e  h an d -  
f o o t  c r a w l in g  m echanism  by w h ich  p r o g r e s s  i s  made a lo n g  t h i s  
t h r e e - f e e t  b r i c k  s e w e r .  The g o in g  i s  h a r d ,  th e  back a c h e s ,  and  
t h e  k n e e s  are  cram ped, b u t no r e l a x a t i o n  i s  p o s s i b l e  u n t i l  th e  
n e x t  manhole i s  r e a c h e d .  There th e  i n v e s t i g a t o r  can  s t a n d  
u p r ig h t  and t e m p o r a r i ly  r e l a x  a f t e r  h i s  e f f o r t s .  The f i n a l  
s t r e s s  i s  th e  c l im b  back to  th e  s t r e e t  l e v e l ,  and o n ce  t h e r e ,  
and th en  o n l y ,  can  be e n jo y  deep b r e a t h s  o f  f r e s h  a i r .  The 
s h i r t  f e e l s  m o is t  and th e  atm osphere c o l d  on th e  s u r f a c e  a s  
compared w i t h  t h a t  u n d ergrou n d . t f h l le  i t  i s  p o s s i b l e  t h a t  th e  
dampness i n  th e  s h i r t  may have b een  due to  d r ip s  o f  w a t e r  w hich  
have f a l l e n  from  t h e  r o o f  o f  th e  s e w e r ,  m ost o f  i t  i s  due to  
p e r s p i r a t i o n .  How much more sw e a t  must be l o s t  by th e  s e w e r ­
men e n g a g ed  i n  s h o v e l l i n g  t h e  s i l t  from  th e  f l o o r  o f  th e  sew e r  
and d r a g g in g  th e  b u c k e t  t o  th e  b o tto m  o f  th e  m anhole?
I n  some s e c t i o n s  o f  s e w e r s  fr a n k  so a k in g  o f  th e  u p p er  
g a rm en ts  o c c u r s  w here j u n c t i o n s  w i t h  b ran ch  sew ers  h ave  to  be 
n e g o t i a t e d  i n  th e  c o u r se  o f  th e  d a y s 1 w ork . T h tse  b r a n c h e s  
e n t e r  i n t o  th e  l a r g e r  se w e r s  h ig h  up on th e  l a t e r a l  w a l l s  and  
i f  sewage i s  f l o w i n g  from  th e  fo rm er  i t  c a s c a d e s  i n t o  th e  m ain  
i n  such a way t h a t  i t  i s  im p o s s ib l e  to  p r o c e e d  a lo n g  t h e  l a r g e r  
sew er  w i t h o u t  th e  c l o t h i n g  b e in g  so a k e d .
I n  th e  c a s e  o f  w o r k e rs  e n g a g e d  i n  t h e  f l u s h i n g  o f  p ip e  
s e w e r s ,  w e t t i n g  o f  th e  c l o t h i n g  f r e q u e n t l y  a r i s e s  a t  t h e  l o w e r  
en d  o f  th e  s e c t i o n ,  when th e  h o s e - p i p e  i s  p u l l e d  to  t h a t  r e g i o n .
A gain  th e  p o w e r fu l  j e t  from  th e  h o se  t e n d s  t o  f o r c e  a  s trea m  
o f  c o l d  a i r  a lo n g  t h e  s e c t i o n  o f  th e  p ip e  and th e  man a t  th e  
l o w e r  end  h a s  to  work i n  t h i s  c o o l e r  a tm o sp h e r e .  The p ip e  
f l u s h e r s ,  h o w e v e r ,  th o u g h  s t i l l  w o rk in g  i n  a r e s t r i c t e d  s p a c e ,  
have g r e a t e r  o p p o r t u n i t y  to  change t h e i r  p o s t u r e  th a n  t h o s e  
w o rk in g  i n  th e  b r i c k  s e w e r s .
On th e  a v e r a g e ,  ea ch  sewerman sp e n d s  24 h o u r s  w e e k ly  
c a r r y in g  ou t h ea v y  ard u ou s work i n  t h i s  e n v ir o n m e n t .  The mere 
d e s c r i p t i o n  o f  th e  p l a c e  o f  w ork , d i s g u s t i n g  and r e v o l t i n g  a s  
i t  may seem , f a i l s ,  h ow ever , t o  c o n v e y  t h e  t r u e  n a t u r e  o f  th e  
w ork in g  c o n d i t i o n s .  A c c o r d in g ly ,  i t  was f e l t  t h a t  an e f f o r t  
s h o u ld  be made to  d e f in e  i n  more a c c u r a t e  term s th e  c o n d i t i o n s  
u n d e r  w h ich  se w e r s  are c l e a n e d  i n  G lasgow .
I n  a p r e l im in a r y  i n s p e c t i o n  o f  t h e  v a r i o u s  t y p e s  o f  
s e w e r s  i t  r e a d i l y  became a p p a ren t  t h a t  c e r t a i n  p h y s i c a l  and  
c h e m ic a l  f o r c e s  m ig h t  have a b e a r in g  on th e  i n f l u e n c e  o f  w ork­
in g  c o n d i t i o n s  on th e  h e a l t h  o f  t h i s  group o f  workmen. 
T em p era tu re ,  h u m id i t y ,  a i r  m ovem ent, c o m p o s i t io n  o f  t h e  a tm o s ­
p h e r e ,  th e  c h e m ic a l  c o m p o s i t io n  o f  sewage and m eth ods  o f  
i l l u m i n a t i o n  i n  th e  s e w e r s  w ere exam in ed  a t  p o i n t s  w here a c t i v e  
work was p r o c e e d in g .
. Tem perature and A ir  Movement.
The r e s u l t s  o f  s u r v e y s  i n  e i g h t  s e w e r s  are  g i v e n  i n  
T ab le  N o . 7 •
The i n v e s t i g a t i o n s  were c a r r i e d  out on s e w e r s  N o s .  1 
t o  6 b e tw een  A p r i l  and December. The f i g u r e s  q u o te d  f o r
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se w e r s  N os. 7 ana 6 were o b t a in e d  a t  n i g h t  d u r in g  t h e  summer 
m on th s . A l l  o f  t h e s e  s ew e rs  were o f  th e  b r ic k  ty p e  and t h e i r  
v e r t i c a l  d ia m e te r  v a r i e d  from t h r e e  to  f o u r  f e e t  s i x  i n c h e s .
They were l o c a t e d  i n  v a r i o u s  p a r t s  o f  th e  c i t y  and were s e l e c t e d  
b eca u se  men were en g a g e d  e i t h e r  i n  c l e a n i n g  o u t  t h e  s i l t  o r  
c a r r y in g  o u t  r e p a i r s .  I t  i s  c o n s id e r e d  t h a t  th e y  r e p r e s e n t  
t y p i c a l  ex a m p les  o f  th e  te m p er a tu r e  c o n d i t i o n s  u n d er  w hich  
se w e m e n  have to  w orx . Trade e f f l u e n t s  o f  one k in d  o r  a n o t h e r  
were n o t e d  to  oe p r e s e n t  in  e a c h .
One r e g u l a r  f i n d i n g ,  n o t i c e a b l e  ev en  w i th o u t  a th erm o ­
m e t e r ,  was t h a t  i n  w in t e r  months th e  a tm osp h ere  o f  th e  sew e rs  
was warmer th a n  th e  s u r f a c e  a i r .  In  summer m onths some s e w e r s  
a p p ea r e d  t o  be c o o l e r  th a n  th e  s u r f a c e  a tm o sp h e r e ,  but i n  o t h e r s  
t h e s e  two t e m p e r a tu r e s  a p p ro x im a ted  to  ea ch  o t h e r .  In  sew er  
No. 2 ,  f o r  i n s t a n c e ,  an a p p r e c ia b le  a i r  movement was n o t i c e a b l e  
when th e  aoove  r e a d in g  was t a k e n .  I t  s h o u ld  be m e n t io n e d ,  
h o w e v e r ,  t h a t  th e  a tm o sp h er ic  c o n d i t i o n s  on th e  s u r f a c e  were 
g u s t y  on t h a t  p a r t i c u l a r  d ay .
The r e a d in g s  i n  T ab le  No. 8 were ta k e n  a t  l^ -m in u t e  
i n t e r v a l s  d u r in g  a m orning i n  th e  month o f  A p r i l .  The se w e r ,  
a s  w e l l  a s  d r a in in g  a d o m e s t ic  a r e a  i s  j o i n e d  by s e v e r a l  
b r a n ch es  from v a r i o u s  f a c t o r i e s .  One b ranch  comes from a 
ta n n e r y ,  w h i le  a n o th e r  comes from  a n earb y  g a s  w o rk s .  Hot 
w atery  e f f l u e n t  from t h e s e  f a c t o r i e s  f lo w e d  p a s t  f r e q u e n t l y  
d u rin g  th e  p e r i o d  o f  two h o u r s  under r e v ie w .  T h ese  o u t f l o w s  
i n  no sm a ll  way a c c o u n t  f o r  the  v a r i a t i o n ,  n o t  o n ly  o f
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te m p e r a tu r e  and. h u m id i ty ,  but a l s o  i n  a i r  m ovem ent. An 
a p p r e c ia b le  r i s e  i n  th e  sewage l e v e l  w as n o t e d  a s  t h e s e  
e f f l u e n t s  w ent by . T h is  r i s e  and f a l l  i n  th e  l e v e l  o f  th e  
c o n t e n t s  o f  a sew er  a i d s  v e n t i l a t i o n  a s  d o e s  th e  r a t e  o f  f l o w  
i n  th e  p a r t i c u l a r  s e w e r .
The e f f e c t i v e  te m p er a tu r e  i s  an in d e x  o f  warmth o f  an 
e n v ir o n m e n t .  As an in d e x  i t  t a k e s  i n t o  a c c o u n t  t e m p e r a t u r e ,  
h u m id ity  and r a t e  o f  movement o f  t h e  a i r ,  and r e f e r s  a l l  o f  
t h e s e  to  s ta n d a r d  c o n d i t i o n s  o f  s t i l l  a i r  s a t u r a t e d  w i t h  w a te r  
v a p o u r ,  i n  w h ich  an e q u i v a l e n t  s e n s a t i o n  o f  warmth was  
e x p e r i e n c e d  by th e  s u b j e c t s  in  a lo n g  s e r i e s  o f  t e s t s .  I n  
c a l c u l a t i n g  th e  e f f e c t i v e  t e m p e r a tu r e ,  u se  w as made o f  th e  
**norm al s c a l e 1* w h ich  a p p l i e s  to  p e r s o n s  w e a r in g  l i g h t  c l o t h i n g .  
The e f f e c t i v e  te m p er a tu r e  d oes  n o t  ta k e  i n t o  a c c o u n t  r a d i a t i o n  
and so a c o r r e c t e d  e f f e c t i v e  te m p e r a tu r e  i s  u s e d  i n  t h e  e s t i m a ­
t i o n  o f  th e  in d e x  o f  warmth o f  an e n v ir o n m e n t .  The r a d i a t i o n  
f a c t o r  i s  m ea su red  by means o f  t h e  g lo b e  th erm om eter . In  t h e  
i n v e s t i g a t i o n  u n d er  r e v ie w ,  i t  was fo u n d  t h a t ,  b e c a u s e  o f  th e  
r a p id  v a r i a t i o n s  i n  th e  e n v ir o n m e n t a l  te m p e r a tu r e  and a i r  move­
m en t ,  th e  g lo b e  th erm om eter  r e a d in g s  seem ed t o  ap p ro x im a te  to  
t h o s e  o f  th e  dry b u lb ,  t h e r e  b e in g  a t im e  l a g  i n  th e  c a se  o f  th e  
fo r m e r .  A c c o r d in g ly ,  i t  was d e c id e d  to  u se  o n ly  th e  e f f e c t i v e  
t e m p e r a tu r e ,  and make no c o r r e c t i o n  f o r  r a d i a t i o n  s i n c e  t h i s  
f a c t o r  a p p ea r e d  t o  be n e g l i g i b l e .
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A g a in ,  th e  s c a l e  u se d  was d e s ig n e d  f o r  u s e  where l i g h t  
c l o t h i n g  was worn, and , h e n c e ,  as  sewermen w ear ru b b er  w a d ers  
w h ich  p r e v e n t  f r e e  e v a p o r a t io n  o f  p e r s p i r a t i o n  from  a l a r g e  
p a r t  o f  th e  body s u r f a c e ,  a c o r r e c t i o n  f o r  t h i s  m ust be a l lo w e d  
f o r  i n  th e  i n t e r p r e t a t i o n  o f  th e  f i n a l  r e s u l t .  B e d fo r d  (1 9 4 8 )  
c o n s i d e r s  t h a t  an e f f e c t i v e  t e m p e r a tu r e  o f  57 to  63 d e g r e e s  
F a h r e n h e i t  i s  a c o m fo r ta b le  l e v e l  f o r  in d o o r  e n v ir o n m e n ts  where  
v e r y  l i g h t  s e d e n t a r y  work i s  b e in g  don e. F or h e a v i e r  w ork , he 
recommends 53 bo 60 a s  a s u i t a b l e  r a n g e .  In  th e  c a s e  o f
sewerm en, i t  was fou n d  t h a t ,  g e n e r a l l y ,  th e  e f f e c t i v e  t e m p e r a t ­
u r e  o f  t h e i r  w ork in g  en v iro n m en t l a y  w i t h i n  t h i s  r a n g e ,  th o u g h ,  
i n  s e v e r a l  i n s t a n c e s ,  f i g u r e s  above t h i s  l e v e l  o c c u r r e d .  yhen  
a l lo w a n c e  i s  made f o r  th e  s p e c i a l  c l o t h i n g  worn by t h e  sew erm en,  
h o w ev er , i t  i s  e v i d e n t  t h a t  th e  e f f e c t i v e  te m p er a tu r e  o f  many 
o f  th e  se w e r s  i s  above th e  s u g g e s t e d  l e v e l s  f o r  an en v ir o n m e n t  
i n  w h ich  h ea v y  m anual work i s  to  be c a r r i e d  o u t .
Sewer No. 2 i s  g i v e n  a s  an exam ple o f  th e  r a p id  
v a r i a t i o n s  w h ich  can ta k e  p l a c e  i n  th e  w orking en v iro n m en t o f  
sew erm en. Changes o f  more th a n  20 d e g r e e s  i n  te m p e r a tu r e  have  
b een  found to  o c c u r  d u r in g  a r e l a t i v e l y  s h o r t  p e r i o d  o f  t i m e .
I n  th e  exam ple g i v e n ,  th e  te m p er a tu r e  v a r i e d  o v e r  a ran ge  o f  
18 d e g r e e s  i n  a m a t t e r  o f  o n ly  two h o u r s .
B. C hem ical A n a l y s i s  o f  Atm osphere i n  Sew ers  (T a b le  No. 9)*
Sampling o f  t h e  a tm o sp h e re  i n  v a r i o u s  s e w e rs  was made 
by t h e  w a t e r - a i r  r e p l a c e m e n t  m e th o d .  A l a r g e  g l a s s  b o t t l e  o f
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known volum e was f i l l e d  w i t h  w a te r  and e m p t ie d  i n  th e  
p a r t i c u l a r  sew er  a t  a p o i n t  d i s t a n t  from  th e  open  m anhole so  
t h a t  a  sam ple o f  th e  a i r  b r e a th e d  by th e  w o rk er  was o b t a i n e d .  
The b o t t l e  was q u i c k l y  s to p p e r e d  ana s e a l e d  and t r a n s p o r t e d  
f o r t h w i t h  to  th e  a n a l y s t ’ s  l a b o r a t o r y  where th e  a n a l y s i s  w as  
c a r r i e d  o u t im m e d ia t e ly .  Sam ples f o r  th e  e s t i m a t i o n  o f  
carb on  d io x id e  and carb on  monoxide were ta k e n  i n  t h i s  way.  
i n  th e  c a se  o f  a r o m a t ic  h y d ro ca rb o n s  and b en zen e  a n a l y s e s ,  
th e  m ethod o f  sa m p lin g  was e s s e n t i a l l y  s i m i l a r  e x c e p t  t h a t  
s p e c i a l  f o i l - c o v e r e d  cork  s t o p p e r s  were u s e d  i n  p l a c e  o f  th e  
u s u a l  ru b b er  s t o p p e r s  and an i r o n  s ip h o n  w as em p loyed  t o  r e d u c e  
th e  p o s s i b i l i t y  o f  w a sh in g  o u t  any o f  th e  h y d ro ca rb o n s  i n  th e  
p r o c e s s  o f  f i l l i n g  th e  b o t t l e s  w i t h  sew er  a tm o sp h er e .
I n  th e  a n a l y s i s  o f  h y d ro g en  s u l p h i d e ,  a known q u a n t i t y  
o f  a i r  was a s p i r a t e d  d i r e c t l y  from  th e  sew er  th r o u g h  l e a d  
i o d i d e  i n d i c a t o r  p a p er  and a c o l o r i m e t r i c  co m p a r iso n  u s e d  to  
d e te r m in e  th e  c o n t e n t  o f  th e  c o n ta m in a n t .  T a b le  No. 9 g i v e s  
th e  r e s u l t s  o f  a n a l y s e s  o f  a tm osp h ere  i n  s e w e r s .
The f i v e  sa m p les  i n  Sewer No. 1 w ere ta k e n  a t  d i f f e r e n t  
t i m e s  a t  i n t e r v a l s  o f  one week i n  p a r t s  o f  th e  sew er  w here th e  
men were w o r k in g .  Three manhole c o v e r s  were open and had  
b e e n  open f o r  s e v e r a l  h o u rs  on e a ch  o c c a s i o n  b e f o r e  t h e  sa m p les  
were t a k e n .  A f e a t u r e  o f  t h i s  sew er  was th e  d i s t a n c e  b e tw e en  
m a n h o le s  i n  one s e c t i o n ,  ” th e  l o n g  draw” a s  i t  w as r e f e r r e d  to  
by th e  sewerm en. T h is  s e c t i o n  had a d i s t a n c e  o f  o v e r  200 y a r d s  
w i t h  no m a n h o le .
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Sewer No. 5 sam p les  were ta k en  i n  s e c t i o n s  known a s  
a d e a d -en d  b ra n ch  i n  w h ich  s i l t  r e a d i l y  a c c u m u la t e s .  These two 
dead  e n d s  i n  th e  same s t r e e t  l e a d  i n t o  d i f f e r e n t  s e w e r s .  They  
a re  r e a l l y  th e  b e g in n in g  o f  s e w e r s ,  hou se  d r a in s  m e e t in g  a t  
t h e s e  p o i n t s  and form in g  th e  common s e w e r s .
S ew ers  N o . 2 and 3 con vey  t r a d e  e f f l u e n t s  from two 
d i f f e r e n t  g a s  w ork s  i n  a d d i t io n  to  d o m e s t ic  and o t h e r  commer­
c i a l  d r a in a g e .  Im m e d ia te ly  th e  m anhole c o v e r s  a r e  r a i s e d  i n  
t h e s e  s e w e r s  a  p u n gen t t a r r y  odour i s  e v i d e n t  and c o n d e n s a t io n  
o f  t a r r y  compounds d r ip  from th e  -w alls  o f  th e  m a n h o le s .  A 
c lo u d  o f  va p o u r  can be see n  h an g in g  o v e r  th e  sewage a s  i t  f l o w s  
o n  i t s  "way t o  j o i n  th e  m ain i n t e r c e p t i n g  s e w e r .  The sewage  
l i q u o r  h a s  a b r o w n ish  c o lo u r  and an o i l y  f i l m  f l o a t s  on th e  
s u r f a c e .
T h is  o i l y  f i l m  was n o t i c e d  i n  many o f  th e  s e w e r s  w h ic h  
one v i s i t e d .  Frank o i l  on th e  s u r f a c e  o f  th e  sewage was fo u n d  
f r e q u e n t l y  to  r e a c h  th e  sew e rs  from  d r a in s  s e r v i n g  g a r a g e s ,  
w h i le  i n  s e v e r a l  i n s t a n c e s  th e  odou r  o f  p e t r o l  and p a r a f f i n  
i n  s i z a b l e  q u a n t i t y  c o u ld  be d e t e c t e d .  The p r e s e n c e  o f  
co m m erc ia l  p e t r o l  w as c o n f ir m e d  a t  one s t a g e  o f  th e  i n v e s t i ­
g a t i o n  th r o u g h  th e  i s o l a t i o n  o f  th e  d i a g n o s t i c  dye by th e  
a n a l y s t .
The p u n g en t  fum es o f  c h l o r i n e  i n  one i n s t a n c e  and  
ammonia i n  a n o t h e r  were r e c o g n i s e d  i n  two se w e r s  i n  t h e  s o u t h -  
s i d e  o f  th e  c i t y  d u r in g  th e  i n v e s t i g a t i o n .  I n  a n o t h e r  s e w e r ,  
one a r r i v e d  o n ly  a xew m in u te s  a f t e r  the th r e e  sevvermen nad
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b een  d r iv e n  o u t  by th e  app earance o f  a p u n gen t fume i n  th e  
s e w e r .  From th e  o d o u r ,  i t  seem ed t h a t  th e  fume m igh t be 
a c r o l e i n .  A sam ple o f  a f r o t h y  scum, -which had a p p ea red  on  
t h e  s u r f a c e  o f  th e  sew a g e , was ta k en  a s  i t  seem ed to  em anate  
t h e  p u n g en t o a o u r .  On a n a l y s i s ,  h o w ev er ,  none o f  th e  f o l l o w i n g  
w as fou n d  -  b e n z e n e ,  t o l u e n e ,  x y l e n e ,  p e t r o l ,  h a lo g e n a t e d  
h y d r o c a r b o n s ,  f o r m a l i n ,  fo r m ic  a c i d ,  a c e t i c  a c i d ,  ammonia.
The scum was e s t a b l i s h e d  a s  b e in g  com posed o f  m in e r a l  o i l  o f  
th e  l u b r i c a t i n g  t y p e .
I n  a n o t h e r  sew er  on th e  s o u th  s id e  o f  th e  r i v e r ,  two 
men were overcom e by p u ngent fum es and had t o  be r e s c u e d  from  
th e  s e w e r .  A n a l y s i s  o f  th e  v a p o u r  i n  th e  sew er  showed i t  to  be 
f r e e  c h l o r i n e .  I n v e s t i g a t i o n  r e v e a l e d  t h a t  a b l e a c h i n g  p r e p a r ­
a t i o n  c o n t a i n i n g  c h l o r i n e  had b een  u s e d  i n  a f l o u r  m i l l  ?fhich  
d r a in e d  i n t o  t h i s  s e w e r .  F lo o r  w a s h in g s  and th e  r e s id u e  o f  th e  
m a t e r i a l  a f t e r  th e  b l e a c h in g  p r o c e s s  had been  w a sh ed  i n t o  th e  
d r a i n s .  On e n t e r i n g  the sew er  th e  e f f l u e n t  had i n t e r a c t e d  
w i t h  weak a c i d  from a c h e m ic a l  w orks to  produce th e  c h l o r i n e  
g a s .  A q u a l i t a t i v e  a n a l y s i s  c o n f ir m e d  th e  p r e s e n c e  o f  c h l o r i n e  
i n  th e  fu m es .
Q u a l i t a t i v e  a n a l y s i s  o f  th e  a tm osp h ere  i n  a sew er  i n  
th e  n o r t h  o f  th e  c i t y  p r o v e d  th e  p r e s e n c e  o f  hyd rogen  s u l p h i d e .  
Men w orking  i n  t h i s  sew er  had c o m p la in e d  o f  i r r i t a t i o n  o f  t h e  
e y e s  and two had a c t u a l l y  d e v e lo p e d  c o n j u n c t i v i t i s .
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0• V e n t i l a t i o n  i n  S e w e r s .
when o r i g i n a l l y  b u i l t ,  s e w e r s  were w e l l  v e n t i l a t e d  
by means o f  g r a t i n g s  f i t t e d  o v e r  th e  manways. From tim e  to  
t im e ,  h o w ev er ,  c o m p la in t s  were r e c e i v e d  from r e s i d e n t s  i n  
c e r t a i n  a r e a s  o f  th e  c i t y  c o n c e r n in g  th e  e m is s io n  o f  f o u l  
o d o u rs  from m a n h o le s .  I t  was fo u n d  t h a t  a s a t i s f a c t o r y  way o f  
rem oving  t h e s e  n u i s a n c e s  was t o  f i l l  i n  t h e  i n t e r s t i c e s  o f  t h e  
g r a t i n g s  w i t h  c o n c r e t e .  As r e p o r t s  o f  such n u i s a n c e s  became  
more and more f r e q u e n t ,  t h i s  p r a c t i c e  o f  s e a l i n g  o f f  m anhole  
c o v e r s  became g e n e r a l  so t h a t  now adays m o s t ,  i f  n o t  a l l ,  man­
h o l e s  are so s e a l e d  o v e r  t h a t  v e n t i l a t i o n  from t h e s e  s o u r c e s  
i s  a lm o st  n e g l i g i b l e .  S m all branch  s e w e r s  and h ou se  d r a in s  
s t i l l  r e t a i n  v e n t i l a t i o n  th ro u g h  Buchan t r a p s  and v e n t i l a t i n g  
s h a f t s ,  bu t th e  c o n t r i b u t i o n s  o f  f r e s h  a i r  made by th e .se  have  
l i t t l e  i n f l u e n c e  on th e  l a r g e r  s e w e r s .  Storm w a te r  o v e r f l o w s  
and th e  e n t r a n c e  o f  open s tr e a m s  i n t o  th e  sew e rs  p r o v id e  such  
v e n t i l a t i o n  a s  now e x i s t s .
B e fo r e  work commences i n  a s e c t i o n  o f  a s e w e r ,  t h e  man­
h o l e  c o v e r s  a t  e i t h e r  end o f  th e  s e c t i o n  are o p en ed . Where 
o b v io u s  fum es are  p r e s e n t ,  a d d i t i o n a l  m anhole  c o v e r s  a re  o p e n e d .  
There i s  no doubt t h a t  t h i s  p r a c t i c e  d o es  red u ce  th e  c o n c e n t r a ­
t i o n  o f  f o u l  a i r  i n  th e  s e c t i o n  o f  th e  s e w e r ,  bu t i t  must be 
s t r e s s e d  t h a t  i n  many i n s t a n c e s  th e  r e s u l t s  ca n n o t  be c o n s id e r e d  
a d e q u a te .  T h is  m ethod f r e q u e n t l y  w orks i n  r e v e r s e  where t h e r e  
i s  a d i s t a l  a i r  i n l e t ,  such as  a storm  w a te r  o v e r f l o w .  D epend­
in g  on th e  s t r e n g t h  ana d i r e c t i o n  o f  th e  w in a , a i r  may be
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f o r c e d  i n t o  th e  sew e r  th ro u g h  t h i s  o u t l e t ,  a lo n g  t h e  sew er  and  
o u t  th r o u g h  th e  op en  m a n h o le s .  Fumes i n  th e  sew er are  th u s  
d r iv e n  a lo n g  to  th e  s e c t i o n  i n  w h ic h  th e  men are w o r k in g .  N ot  
o n ly  are th e  u n d erg ro u n d  w ork ers  e x p o s e d  to  them , b u t a l s o  th e  
sewerman o p e r a t i n g  th e  w inch  a t  th e  top o f  th e  m a n h o le .  On 
o c c a s i o n s ,  when th e  w ind  i s  s u i t a b l e  ana th e  fum es i n  a  sew er  
are  knerwn to  be d a n g e r o u s ,  w in d s  a i l s  are  e r e c t e d  o v e r  th e  
m anhole to  d r iv e  i n  a f r e s h  a i r  s u p p ly .  I n  o t h e r  s e c t i o n s  a  
m e c h a n ic a l  fa n  i s  u s e d  to  d r iv e  i n  th e  a i r  s u p p ly .
In  d e a d -en d  s e c t i o n s  no s p e c i a l  a i d s  are u s e d  f o r  
im p ro v in g  v e n t i l a t i o n .  I f  a i r  c o n d i t i o n s  are  b a d , th e  sewermen  
red u ce  th e  l e n g t h  o f  t h e i r  s p e l l s  u n d erg ro u n d .
A tm o sp h er ic  c o n d i t i o n s  o t h e r  th a n  w in d s  have a n a t u r a l  
i n f l u e n c e  i n  th e  v e n t i l a t i o n  o f  s e w e r s .  Heavy r a i n ,  by i n c r e a s ­
in g  th e  l e v e l  and r a te  o f  f l o w ,  h e l p s  t o  d r iv e  o u t  bad a i r  and  
fum es from th e  s e w e r s .  T hese  e f f e c t s  are  te m p o ra r y ,  h o w e v e r ,  
and have l i t t l e  e f f e c t  on im p ro v in g  t h e  a tm o sp h e r ic  c o n d i t i o n s  
u n d er  w h ich  sewermen w ork.
Map No. 3 shows se w e r s  where th e  a tm osp h ere  i s  known to  
be d a n g ero u s .
D. I l l u m i n a t i o n  i n  S e w e r s .
The l i g h t i n g  o f  th e  w ork in g  a r e a s  i n  t h e  se w e r s  i s  
a c h ie v e d  by o l d - f a s h i o n e d  o i l  lam ps worn on t h e  c a p s  o f  th e  
sew erm en. T h e ir  d e s ig n  i s  shown i n  F ig u r e  No. 7«
Sperm o i l  i s  th e  norm al f u e l  i n  t h e s e  la m p s ,  b u t ,  d u r in g
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t h e  r e c e n t  w ar, m in e r a l  o i l  s u b s t i t u t e s  had to  be em p loyed .
In  th e  p a s t  y e a r ,  sperm o i l  h a s  a g a in  b een  a v a i l a b l e .  The 
lam ps are u s e d  w ith  about h a l f - a n - i n c h  o f  w ick  p r o t r u d in g  and  
th e  c o n t in u o u s  b u rn in g  o f  th e  f lam e  dep en d s on th e  f r e q u e n t  
a g i t a t i o n  o f  th e  lam p . Even w i t h  e f f i c i e n t  tr im m in g  o f  th e  
w ic k ,  th e  lamp b u rn s  w ith  th e  p r o d u c t io n  o f  some smoke. The 
amount o f  smoke v a r i e s  a c c o r d in g  to  th e  o i l  u s e d  and i s  l e a s t  
w it h  sperm o i l .  I n  a d d i t io n  t o  t h e  smoke t h e r e  i s  a l s o  
p ro d u ced  th e  s m e l l  o f  burn ing o i l .  W ith some o i l s  t h e  odou r  
i s  q u i t e  p u n g e n t .
The sewerm en, l i k e  th e  o l d e r  m in e r s ,  a t t a c h  g r e a t  
im p o rta n ce  to  th e  u s e  o f  an o i l  lamp w h i le  w o r k in g  i n  th e  s e w e r s ,  
a s  t n e y  u se  th e  s i z e  o f  th e  f lam e a s  an i n d i c a t i o n  o f  th e  
p r e s e n c e  o f  g a s .  K e a u c t io n  o f  th e  s i z e  o f  th e  f la m e  o f  a  
w e l l - b u r n i n g  lamp i s  ta k e n  to  i n d i c a t e  th e  p r e s e n c e  o f  i r r e s p i r -  
a b le  g a s ,  f o r  e x a m p le ,  carb on  d i o x i d e .
I n  th e  a v e ra g e  sew er t h e  lamp f la m e  shows a r e d u c t i o n  
i n  s i z e  im m e d ia te ly  on e n tr y  t o  th e  s e w e r s  and t h e r e  i s  an 
i n c r e a s e  i n  th e  p r o d u c t io n  o f  smoke. The amount o f  l i g h t  g i v e n  
from th e  lamp i s  s m a ll  and a t  a d i s t a n c e  o f  10 i n c h e s  from  th e  
f la m e  th e  i l l u m i n a t i o n  i s  l e s s  th a n  0 .2 5  f o o t - c a n d l e .  T h is  
f i g u r e  h a s  b een  fo u n d  to  be th e  u s u a l  r e a d in g  on t h e  d e s t o n  
P h o to m e te r  w h ich  was u s e d  in  th e  i n v e s t i g a t i o n  o f  th e  i l l u m i n a ­
t i o n  i n  s e w e r s .  The in s tr u m e n t  was c h e c k e d  a g a i n s t  a s ta n d a r d  
b o th  b e fo r e  and d u r in g  th e  i n v e s t i g a t i o n  and i t s  e r r o r  was 
fo u n d  to  be n e g l i g i o l e .
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R e f l e c t i o n  from th e  w a l l s  and. r o o f  o f  m ost  s e w e r s  i s  
s m a l l ,  th ou gh  i n  some o f  the  b r ic k  s e w e r s  th e  c l e a n e r  b r i c k s  
on  th e  r o o f  do r e f l e c t  a l i t t l e  l i g h t .  I n  a few o f  th e  
s m a l l e r  se w e r s  where d r a in a g e  from  c e r t a i n  c h e m ic a l  f a c t o r i e s  
i s  c a r r i e d  away, d e p o s i t s  o f  w h it e  s i l t  on th e  w a l l s  im prove  
t h e  i l l u m i n a t i o n  by r e f l e c t i o n .
On s p e c i a l  o c c a s i o n s ,  f o r  c a r r y i n g  ou t r e p a i r s ,  u s e  i s  
so m etim es  made o f  p o r t a b l e  e l e c t r i c  la m p s .  They have o n ly  
l i m i t e d  v a l u e ,  h o w ev er ,  b ec a u se  o f  l i m i t a t i o n  o f  sp ace  and th e  
a b sen ce  o f  w a l l  h o o k s .  F u rth erm ore , i t  i s  e s s e n t i a l  t h a t  a 
sewerman s h o u ld  have b o th  hands f r e e  w h i l e  w ork in g  i n  th e  s e w e r .  
S a f e t y  lam ps o f  th e  Davy ty p e  have t h e i r  p l a c e ,  a s ,  f o r  e x a m p le ,  
i n  a r e p e n t  em ergency  job i n  th e  w e s t - c e n t r a l  a r e a  o f  th e  c i t y .
I n  th e  c o u r s e  o f  the  c o n s t r u c t i o n  o f  a l i f t - s h a f t  i n  th e  
p r e m is e s  o f  a w e l l -k n o w n  b a k e r y ,  th e  b u i l d i n g  l a b o u r e r s ,  w h i l e  
e x c a v a t in g  th e  basem ent w e l l ,  n o t i c e d  a marked o d o u r  o f  p e t r o l .  
T h e ir  forem an r e p o r t e d  th e  i n c i d e n t  and smoking was p r o h i b i t e d  
i n  th e  a r e a .  The s m e l l  was t r a c e d  t o  a s m a l l  d r a in  w h ich  had  
b e e n  e x p o se d  d u r in g  th e  e x c a v a t i o n s .  The O f f i c e  o f  P u b l i c  Works 
was in fo rm ed  and a squad o f  sewermen were s e n t  t o  i n v e s t i g a t e .
The d i r e c t i o n  o f  f a l l  i n d i c a t e d  t h a t  t h i s  o l d  d r a in  ran  i n t o  th e  
c o u r se  o f  a b u rn  whose co u r se  had b een  d i v e r t e d  i n t o  a  n e a r b y  
s e w e r .  P a r t s  o f  t h i s  burn fo r m e r ly  u s e d  a s  sew e rs  w ere  known to  
be open and t o  have o v e r f lo w  c o n n e c t i o n s  i n t o  s e v e r a l  s e w e r s .
The sewermen p r o c e e d e d  a lo n g  th e  n e a r e s t  sew er  to  th e  p o s i t i o n
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where i t  c r o s s e d  th e  c o u r se  o f  th e  o l d  h u m , and , th r o u g h  th e  
o v e r f lo w  o p e n in g  i n t o  th e  sew er , n o t i c e d  th e  odou r  o f  p e t r o l .  
Davy lamps were u s e d  t h e r e a f t e r  and on g a i n i n g  a c c e s s  t o  th e  
o l d  burn i t  was fo u n d  t h a t  o v e r  1 ,0 0 0  g a l l o n s  o f  p e t r o l  w ere  
l y i n g  in  th e  b ed  o f  th e  w a te r  c o u r s e .  Seepage from a l e a k  
i n  p e t r o l  s t o r a g e  t a n k s  o f  a l a r g e  g a r a g e  and a l s o  from  th e  
f i r m 1 s  own g a ra g e  w ere th o u g h t  to  have a c c o u n te d  f o r  th e  
a c c u m u la t io n .  The p e t r o l  was pumped o u t  th ro u g h  an e x c a v a t i o n  
made by th e  sew erm en, and u s e d  to  d r iv e  the  f i r m f s  v e h i c l e s .
E l e c t r i c  cap lam ps w i t h  s m a ll  a c c u m u la t o r s ,  c a r r i e d  on 
t h e  h ip  o r  c h e s t ,  have b een  t r i e d  i n  th e  s e w e r s  b u t two sn a g s  
e n c o u n t e r e d  w ere -
( 1 )  th e  w e ig h t  o f  th e  lamp on th e  cap was much 
g r e a t e r  th a n  th e  s m a ll  o i l  lamp i n  w orking t r i m .
( 2 )  The p o s i t i o n i n g  o f  th e  a c c u m u la to r  on th e  h ip  o r  
c h e s t  p r e v e n t e d  freedom  o f  movem ent, e s p e c i a l l y  i n  th e  
s m a l l e r  s e w e r s .
A n o th er  d i f f i c u l t y  was the k e e p in g  o f  th e  a c c u m u la to r s  d r y .
F u r th e r  i n v e s t i g a t i o n s  are b e in g  c a r r i e d  o u t  a t  p r e s e n t  
i n t o  th e  u se  o f  an e l e c t r i c  cap lamp w h ich  i s  o p e r a t e d  by dry  
b a t t e r i e s .  B re a k a g e s  i n  e l e c t r i c  lam p s on p r e v i o u s  t r i a l s  
have  im p r e s s e d  th e  i n v e s t i g a t o r s  t h a t  d u r a b i l i t y  i s  o f  pr im e  
im p o rta n ce  i n  th e  d e s ig n  o f  a lamp s u i t a b l e  f o r  u s e  by sewerm en.
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Many o i  th e  m easu res  d e s ig n e d  to  g i v e  p r o t e c t i o n  to  
sewermen i n  th e  c o u r se  o f  t h e i r  employm ent have  "been a d a p te d  
from  t h o s e  p r o v e d  to  be o f  v a lu e  to m in e r s .  The n a tu r e  o f  work  
i n  s e w e r s  and i n  th e  m in es  i s ,  i n  many w a y s ,  n o t  d i s s i m i l a r ,  
h o th  g r o u p s  o f  w o r k e rs  b e in g  e x p o s e d  to  r i s k  o f  a c c i d e n t s ,  
g a s s i n g  and l e p t o s p i r a l  i n f e c t i o n .  M easu res  d e s ig n e d  to  
p r o t e c t  a g a i n s t  th e  l a s t  m e n t io n e d  c o n d i t i o n  are  d i s c u s s e d  i n  
C h a p ter  V I I .
A. W orking A r ra n g em e n ts .
I n  1937 a m ajor  a l t e r a t i o n  was made i n  t h e  w o r k in g  
a rra n g em en ts  o f  sewermen in  G la sg o w . P r i o r  t o  t h a t  y e a r ,  e a ch  
team  was com posed o f  two o r  t h r e e  sewermen and one winchm an.
The l a t t e r  rem ain ed  on th e  s u r f a c e  w h i le  th e  fo r m e r  w orked  
u n d erg ro u n d  i n  e v e r y  s h i f t .  A winchman m ig h t work f o r  many 
y e a r s  b e f o r e  b e in g  prom oted  t o  th e  grade o f  sew erm en. At th e  
c h a n g e - o v e r  a l l  winchmen were re g r a d e d  a s  sew erm en. E ach i^an 
i n  t h e  team  th e n  to o k  h i s  tu r n  o f  b e in g  winchman w h i l e  th e  r e s t  
w orked  i n  t h e  s e w e r .  D u t ie s  w ere ch an ged  d a i l y .  T h is  a l t e r a ­
t i o n  had b een  p r e s s e d  f o r  by th e  Trade U n ion  on th e  g ro u n d  t h a t  -
( 1 )  The winchman p r e v i o u s l y  c o u ld  n o t  be o f  much 
a s s i s t a n c e  to  th e  sewermen s h o u ld  t h e y  g e t  i n t o  
d i f f i c u l t i e s  i n  the  s e w e r ,  b e c a u se  o f  h i s  i n e x p e r i e n c e  
o f  work i n s i d e  th e  s e w e r s .
( 2 )  sewerm en would b e n e f i t  from  a tu r n  o f  d u ty  on  
th e  s u r f a c e .
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T hese  a rg u m en ts  a p p ea r e d  to  he sound and w ere a d o p te d  
by th e  H ign w ays  D ep a rtm en t.  But o t h e r  g e n e r a l  m e a s u r e s  had  
b e e n  i n  u s e  f o r  many y e a r s  p r e v i o u s l y .  I n d e e d ,  a s  l o n g  ago  
a s  1912  a  s l i p p e r  b a t h  w as p r o v i d e d  a t  th e  h e a d q u a r t e r s  d ep o t  
o f  t h e  Sew erage  S e c t i o n  i n  C o l l e g e  s t r e e t  f o r  th e  u s e  o f  s e w e r ­
men. I t  i s  n o t  p r o p o s e d  to  d i s c u s s  th e  p r o s  and c o n s  o f  t h i s  
i n s t a l l a t i o n  a t  t h i s  s t a g e ,  b u t i t  d o e s  show an e a r l y  i n t e r e s t  
i n  th e  w e l f a r e  o f  sewerm en on th e  p a r t  o f  th e  C o r p o r a t io n .
A g a in ,  h o u r s  o f  work o f  sewermen w ere l e s s  p e r  week th a n  t h e i r  
c o l l e a g u e s  i n  o t h e r  s e c t i o n s  o f  th e  H ighw ays D ep a r tm en t.  T hese  
f a c t o r s  make im p o r t a n t  c o n t r i b u t i o n s  to  th e  w e l f a r e  and s a f e t y  
o f  sew erm en , a l t h o u g h  i t  i s  p r o b a b le  t h a t  r e g a r d  w as had  more 
f o r  t h e  o f f e n s i v e  n a t u r e  o f  t h e i r  em ploym ent r a t h e r  th a n  f o r  
p r e s e i v a t i o n  o f  h e a l t h .  No m a t t e r  w h at was th e  r e a s o n  f o r  
th e  e s t a b l i s h m e n t  o f  t h e s e  a r r a n g e m e n ts ,  one i s  c o n v in c e d  t h a t  
no s m a l l  c o n t r i b u t i o n  was made t h e r e b y  t o  r e d u c t i o n  o f  
i n c a p a c i t y  a t t r i b u t a o l e  t o  work i n  th e  s e w e r s .
B . P r o t e c t i v e  C l o t h i n g .
The f o l l o w i n g  i t e m s  are  s u p p l i e d  t o  e a ch  man o r  are  
a v a i l a b l e  f o r  u s e  a s  r e q u ir e  d ; -
( 1 )  E n g i n e e r ’ s o v e r a l l s  and j a c k e t s ;
(2 )  One p a i i '  o f  so ck s ;
( 3) L e a t h e r - s o l e d  r u b b er  t h i g h  b o o t s ;
( 4 )  Rubber w a t e r p r o o f  w a d ers  and w ooden c l o g s ;
( 5 )  One c o r d u r o y  s l e e v e d  w a i s t c o a t .
T hese  i t e m s  are  i n t e n d e d  to  p r o t e c t  th e  w o rk er  from  
w e t t i n g s  i n  th e  s e w e r  ana a l s o  to  m in im is e  c o n t a m in a t io n  o f  h i s  
w o rk in g  c l o t h i n g  w i t h  sew a g e . I n  v e r y  e x c e p t i o n a l  c i r c u m s t a n c e s
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r u b b e r  g l o v e s  h ave  b e e n  s u p p l i e d  f o r  u s e  o f  t h o s e  e n g a g e d  i n  
t h e  c l e a r a n c e  o f  b lo c k a g e s  due to  c e r t a i n  s u b s t a n c e s  su ch  a s  t a r .
0 .  W ash in g  F a c i l i t i e s .
R e f e r e n c e  h a s  a lr e a d y  b e e n  made to  w a s h in g  f a c i l i t i e s  
a t  th e  s i t e  o f  o p e r a t i o n s .  A d d i t i o n a l  f a c i l i t i e s  w ere  p r o ­
v i d e d  to  e a c h  sewerman i n  th e  l a t e  1 9 3 0 ’ s  i n  th e  form  o f  f r e e  
p a s s e s  f o r  e n t r y  t o  th e  C o r p o r a t io n  P u b l i c  B a t h s .  At th e  t im e  
o f  t h e i r  o r i g i n a l  i s s u e ,  few  i f  any o f  t h e  sewermen t h e n  em p lo y ­
e d  l i v e d  i n  h o u s e s  f i t t e d  w i t h  a b a th  o r  ev en  a  r u n n in g  h o t  
w a t e r  s u p p ly .
D. S u p p lem e n ta ry  R a t i o n s .
S in c e  th e  i n t r o d u c t i o n  o f  t e a  and su g a r  r a t i o n i n g ,  
e a c h  sewerman h a s  b e e n  a b le  to  p u r c h a s e  th ro u g h  t h e  H igh w ays  
D epartm ent s i x  o u n c e s  o f  t e a  and e i g h t  o u n c e s  o f  su g a r  e v e r y  
e i g h t  w e ek s  a s  a su p p lem en t to  h i s  o r d in a r y  r a t i o n  o f  t h e s e  
c o m m o d i t i e s .  E n t i t l e m e n t  to  a s u p p le m e n ta r y  r a t i o n  o f  c h e e s e  
s i m i l a r  t o  t h a t  g i v e n  to  c e r t a i n  a g r i c u l t u r a l  w o r k e r s  w as  
e s t a b l i s h e d  b u t few  sewerm en made u s e  o f  t h i s  f a c i l i t y .  I t  
i s  p o s s i b l e  t h a t  i n s u f f i c i e n t  p u b l i c i t y  may be t h e  r e a s o n  f o r  
t h e  p o o r  demand f o r  t h i s  a d d i t i o n a l  s o u r c e  o f  p r o t e i n .
E . F i r s t  A id  F a c i l i t i e s .
On e a c h  squad  barrow t h e r e  i s  c a r r i e d  a s m a l l  F i r s t -  
A id  B ox , c o n t a i n i n g  b a n d a g e s ,  c o t t o n  w o o l ,  a d h e s iv e  p l a s t e r ,  
e y e  l o t i o n ,  t h r o a t  g a r g l e  and a n t i s e p t i c .  A s u p p ly  o f  d i s i n ­
f e c t a n t  i s  p r o v id e d  to  ea ch  sq u a d . No d e p a r tm e n ta l  t r a i n i n g
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h a s  "been g i v e n  t o  t h e s e  men on F i r s t  A id  th o u g h  s e v e r a l  o f  
them  have h ad  c o u r s e s  o f  i n s t r u c t i o n  i n  t h e  S e r v i c e s  o r  i n  
C i v i l  D e fe n c e  O r g a n i s a t i o n s .
Sewermen i n  a squad q u i c k l y  become w e l l  a c q u a in t e d  
w i t h  th e  l o c a l i t i e s  i n  w h ich  t h e y  a re  w o r k in g ,  a n d , a s  a r e s u l t ,  
t h e y  are aware o f  th e  l o c a t i o n  o f  H o s p i t a l s ,  C l i n i c s ,  D o c t o r s ’ 
S u r g e r i e s ,  P o l i c e  S t a t i o n s  and p r e m i s e s  o f  o t h e r  C o r p o r a t io n  
D e p a r tm e n ts  w h e r e a t  m e d ic a l  a s s i s t a n c e  may be o b t a i n e d .
F. R escu e  A p p a r a t u s .
R e s p i r a t o r s  and a i r  l i n e s  are  m a in t a in e d  a t  th e  C o l l e g e  
S t r e e t  D ep o t .  When work i s  b e in g  c a r r i e d  o u t  i n  a s ew e r  w here  
g a s  i s  l i k e l y  to  c a u s e  d i f f i c u l t i e s ,  th e  r e s p i r a t o r s  a r e  k e p t  
rea d y  f o r  u s e .  R o p e s ,  h o o k s  and a w in c h ,  b e in g  p a r t  o f  e a c h  
sq u a d ’ s  e q u ip m e n t ,  are  a lw a y s  a v a i l a b l e  f o r  r e s c u e  p u r p o s e s .
No s p e c i a l  s t r e t c h e r  g e a r  i s  a v a i l a b l e .
G. D e t e c t i o n  o f  Gas and i t s  D i s p e r s a l .
I n  r o u t i n e  work th e  men r e l y  on t h e i r  cap lam p s  f o r  t h e  
d e t e c t i o n  o f  g a s .  I n  B la c k  Damp th e  f la m e  i s  s e e n  to  become  
s m a l l e r ,  o r  go o u t c o m p l e t e l y ,  and th e  n e c e s s a r y  w ith d r a w a l  m ade.  
I n  t h e  i n s p e c t i o n  o f  b rea k -d o w n s  a s a f e t y  lamp i s  lo w e r e d  i n t o  
t h e  m anhole  and th e  b e h a v io u r  o f  th e  f la m e  u s e d  to  i n d i c a t e  th e  
p r e s e n c e  o f  m e th a n e ,  carb on  m on oxid e  o r  o t h e r  i r r e s p i r a b l e  g a s .  
Most r e l i a n c e ,  h o w e v e r ,  i s  p l a c e d  on t h e  o p i n i o n  o f  t h e  f i r s t  
man t o  i n s p e c t  th e  b o t to m  o f  t h e  m anhole ana i t s  p r e c i n c t s .
W hile  many o f  th e  sewerm en s t a t e  t h a t  t h e y  have l o s t  t h e i r
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s e n s e  o f  s m e l l ,  someone i n  th e  squad, a p p e a r s  to  he a h le  to  
d e t e c t  l a r g e  c o n c e n t r a t i o n s  o f  d a n g er o u s  g a s e s ,  su ch  a s  h y d ro g en  
s u lp h id e  o r  p e t r o le u m  fu m e s .  A f t e r  a q u ic k  i n s p e c t i o n ,  t h e  
sewerman r e t u r n s  t o  th e  s u r f a c e  and two o r  more m a n h o le s  are  
o p e n e d  t o  a i d  v e n t i l a t i o n  o f  t h e  s e c t i o n  o f  th e  s e w e r  i n  w h ich  
work i s  t o  he d o n e . Where g a s  i s  fo u n d  to  he p r e s e n t  a p e t r o l -  
d r i v e n  fa n  i s  a v a i l a b l e  w h ich  can he f i t t e d  o v e r  one m anhole  t o  
draw o u t  f o u l  a i r  w h i l e  f r e s h  a i r  e n t e r s  th r o u g h  a d j a c e n t  
m a n h o le s  o p en ed  f o r  t h i s  p u r p o s e .  W h ile  work i s  i n  p r o g r e s s  
u n d e r g r o u n d ,  an e f f o r t  i s  t h u s  made to  m a in t a in  a s u p p ly  o f  
f r e s h  a i r  a t  th e  w o r k in g  s i t e .
I t  s h o u ld  a l s o  he m e n t io n e d  t h a t  when work i s  u n d e r ­
ta k e n  i n  a " g a s s y ” sew e r  th e  w o r k in g  r o u t i n e  o f  t h e  team  i s  
m o d i f i e d  so t h a t  t h e  s p e l l s  u n d erg ro u n d  are s h o r t e r  and r e s t  
p e r i o d s  on th e  s u r f a c e  are  more f r e q u e n t .  I n  a m a jo r  h r e a k -  
■- down, s e v e r a l  te a m s  w i l l  work i n  r e l a y s  so t h a t  th e  r e p a i r s  are  
c o m p le t e d  a s  q u i c k l y  a s  p o s s i b l e  w i t h  th e  minimum o f  r i s k  to  
th e  sew erm en. »
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S o u r c e s  o f  I n f o r m a t i o n .
The s t a t i s t i c s  i n  t h i s  C h a p ter  are  B a se d  on i n f o r m a t i o n  
o b t a i n e d  from  th e  f o l l o w i n g  s o u r c e s : -
( 1 )  O f f i c i a l  R e c o r d s  o f  tn e  H ighw ays D ep a r tm en t .
( 2 )  I n t e r v i e w s  w i t h  Sewermen.
( 3 )  R e co r d s  o f  G e n e r a l  P r a c t i t i o n e r s  a t t e n d i n g  sew erm en.
( 4 )  C o n v e r s a t i o n s  w i t h  t h e  C i t y  .E n g in ee r ,  C h i e f  I n s p e c t o r
o f  S e w e r s ,  and th e  Sew erage S e c t i o n  Foreman.
( 5 )  R eco rd s  o f  D i s t r i c t  R e g i s t r a r s .
( 6 )  H o s p i t a l  R e c o r d s .
C7) R e c o r d s  o f  th e  H e a l t h  and W e lfa re  D ep a rtm en t.
S i c k n e s s  A bsen ce  ( T a b l e s  Ho s .  1 0 ,  11  and 1 2 ) .
D uring t h e  f i v e  y e a r s  1943 to  1 9 5 0  > 443 w eek s  o f  w ork in g  
t im e  w ere l o s t  a s  th e  r e s u l t  o f  47 p e r i o d s  o f  a b se n c e  i n v o l v i n g  29 
sew erm en. T h i s  r e p r e s e n t s  f o u r  p e r  c e n t ,  o f  th e  p o s s i b l e  t o t a l  man- 
h o u r s  w orked by th e  Sew erage  S e c t i o n  o r  an  a v e r a g e  a n n u a l  s i c k n e s s  
a b s e n c e  o f  two w eek s  p e r  sewerman e m p lo y e d .  T h ese  f i g u r e s  do n o t  
a p p e a r  t o  be u n d u ly  h i g h .
F u r th e r  a n a l y s i s ,  h o w e v e r ,  r e v e a l s  t h a t  a n n u a l l y  20 to  23 
p e r  c e n t ,  o f  t h e  sew erm en were s u b j e c t  t o  p e r i o d s  o f  s i c k n e s s  
ab sen ce  each  on  th e  a v e r a g e  o f  n in e  w e e k s ’ d u r a t i o n ,  i n d i c a t i n g  
t h a t  th e  i l l n e s s e s  o f  sewermen are  o f  a s e v e r i t y  g r e a t e r  th a n  i s  
i n f e r r e d  by th e  s i c k n e s s  a b s e n c e  r a t e  o f  f o u r  p e r  c e n t ,  r e f e r r e d  to  
a b o v e .
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C a u s a t io n  o f  S i c k n e s s  A bsen ce  (T a b le  N o. 1 3 ) .
1 .  D is o r d e r s  o f  th e  A l im e n ta r y  T r a c t :
( a )  C a s t r o - e n t e r i t i s . In  two sewermen t h i s  i l l n e s s  c a u s e d  
a b s e n c e  o f  t h r e e  and s i x  w eek s  r e s p e c t i v e l y .  I t  w as n o t e d  t h a t  
b o t h  men had  a c c i d e n t a l l y  s w a l lo w e d  sew age  w h i le  a t  w ork , 12 to  
24 h o u r s  p r i o r  t o  t h e  o n s e t  o f  sym ptom s.
( b )  G a s t r i t i s . T h is  term  a p p e a r s  to  have  b e e n  a p p l i e d  t o  a 
grou p  o f  symptoms v a r i o u s l y  d e s c r i b e d  by th e  sewermen a s  
" i n d i g e s t i o n ” , " h e a r t -b u r n "  , " a c id  b e l c h i n g ” o r  e v e n  " w ater  b r a sh ”. 
U pp er  abd om ina l p a i n  o r  d i s c o m f o r t  w as a s s o c i a t e d  w i t h  n a u s e a
an d  v o m it in g  a f t e r  m e a l s ,  f l a t u l e n c e  and t h e  r e g u r g i t a t i o n  o f  
a c i d  s tom ach  c o n t e n t s  i n t o  th e  m ou th . T hroughou t t h i s  r e p o r t  t h e  
term  " g a s t r i t i s "  i s  u s e d  t o  i n d i c a t e  t h i s  syn d rom e. B etw een  
1945  and 1 9 5 0 , two c a s e s  r e s u l t e d  i n  l o s s e s  o f  w o rk in g  t im e  o f  
n i n e  ana s i x  w e e x s  r e s p e c t i v e l y .  I n  o n e ,  t h e r e  w as a h i s t o r y  
o f  symptoms p r i o r  t o  employm ent a s  a sewerm an. A t h i r d  sewerman  
was a b s e n t  f o r  1 4  w e ek s  on a c c o u n t  o f  g a s t r i t i s  and a p p e n d i c i t i s .  
He s t a t e s  t h a t  he had  two d i s t i n c t  i l l n e s s e s  and a t t r i b u t e d  t h e  
g a s t r i t i s  t o  work i n  a p a r t i c u l a r  group o f  s e w e r s .
( c )  H e r n io to m y . One sewerman was a b s e n t  f o r  12 w eek s ,  d u r in g  
w h ic h  he had  an i n g u i n a l  h e r n io to m y  p e r fo r m e d .  He m a i n t a i n s  t h a t  
h i s  h e r n i a  was c a u s e d  by h i s  work in  th e  s e w e r s .
( d )  P e p t i c  U l c e r . Two c a s e s  o f  p e r f o r a t i o n  o c c u r r e d  
b e tw e e n  1945 ana 1 9 5 0 ,  one p r o v in g  f a t a l  a f t e r  o n l y  t h r e e  w e e k s ’ 
i l l n e s s .  The o t h e r  sewermen was o f f  work c o n t i n u o u s l y  f o r  60
-  63 -
w eek s  d u r in g  19 4 9  and 1 9 5 0 .  He had two p r o lo n g e d  a b s e n c e s  
p r i o r  t o  1945 c a u s e d  by p e p t i c  u l c e r a t i o n .  Two m o n th s  a f t e r  
h i s  r e t u r n  to  work i n  1 9 5 0 ,  r e c u r r e n c e  o f  symptoms n e c e s s i t a t e d  
h i s  rem o v a l t o  h o s p i t a l  f o r  s u r g i c a l  t r e a t m e n t .
D i s c u s s i o n .
f o r k  i n  t h e  s e w e r s  i n v o l v e s  a r o u t i n e ,  a n t a g o n i s t i c  
t o  t h e  a c c e p t e d  reg im e  p r e s c r i b e d  f o r  th e  c o n t r o l  o f  p e p t i c  
u l c e r a t i o n .  I t  i s  d i f f i c u l t  to  d e c i d e ,  h o w e v e r ,  w h e th e r  t h i s  
a i lm e n t  c o u l d  be c o n s i d e r e d  a s  a t t r i b u t a b l e  t o  em ploym en t. Prom 
t im e  t o  t im e  men w o r k in g  t o g e t h e r  i n  th e  same sew er  have gon e  
o f f  work w i t h  symptoms o f  g a s t r i t i s .  I n d e e d ,  e i g h t  o f  t h e  
p r e s e n t  sewermen h ave  s u f f e r e d  from  t h i s  c o n d i t i o n .  At l e a s t  
two o t h e r s  are  known to  have s u f f e r e d  from  d u o d en a l u l c e r a t i o n ,  
w h i le  t h e r e  are  r e c o r d s  o f  two fo r m e r  e m p lo y e e s  h a v in g  d i e d  
from  c a r c in o m a  o f  th e  b o w e l p r i o r  to  t h e  norm al r e t i r a l  age o f  
55 y e a r s .
The e v i d e n c e  s u g g e s t s  t h a t  d i s o r d e r s  o f  t h e  u p p er  
d i g e s t i v e  t r a c t  may be a t t r i b u t a b l e  to  em ploym ent and t h a t ,  
a g g r a v a t i o n  o f  e s t a b l i s h e d  c a s e s  can  r e s u l t  from  w o r k in g  i n  
t h e  s e w e r s .
2 .  D i s o r d e r s  o f  th e  G e n i t o - U r in a r y  S y s te m :
B etw een  1945 and 1950 two sewerm en s u f f e r e d  from  
c y s t i t i s  d ia g n o s e d  i n  h o s p i t a l  a s  due t o  i n f e c t i o n  w i t h  B . c o l i .  
An a s c e n d in g  i n f e c t i o n  by way o f  t h e  u r e t h r a  c o u ld  have  a r i s e n  
d u r in g  t h e  a c t  o f  m i c t u r i t i o n  i n  t h e  s e w e r s  -  a p r a c t i c e  common 
among sew erm en .
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3 .  I n f e c t i o u s  D i s e a s e s :
( a )  L e p t o s p i r o s i s  -  I n f e c t i o n  w i t h  t h e  L . i c t e r o - h a e m o r r h a g i a e  
i s  d i s c u s s e d  i n  C h a p ter  V I I .
( b )  O th er  I n f e c t i o u s  D i s e a s e s  -  One c a s e  o f  i n f e c t i v e
X
p a r a t i t i s  w as r e c o r d e d  b etw een  1945  and 1 9 5 0 .  The a b s e n c e  o f  
c a s e s  o f  t y p h o i d  f e v e r  and p o l i o m y e l i t i s  from  t h e  r e c o r d s  o f  
s i c k n e s s  o f  sewerm en seems s u r p r i s i n g  s i n c e  sew age  i s  r e c o g n i s e d  
a s  a  d a n g e r o u s  s o u r c e  o f  b o th  i n f e c t i o n s .
4 .  N e rv o u s  D i s o r d e r s :
I n  1 9 4 6  one sewerman w as c e r t i f i e d  a s  h a v in g  s u f f e r e d  
from  a " n e r v o u s  breakdow n", h i s  a b s e n c e  l a s t i n g  30 w e e k s .
A n o th er  man w as d ia g n o s e d  i n  h o s p i t a l  a s  a c a s e  o f  e n c e p h a l i t i s  
and was a b s e n t  f o r  40 w eek s  b e tw e e n  1949  and 1950  ( s e e  c l i n i c a l  
n o t e s  o f  Case N o .2 i n  A p p e n d ix ) .
5 • R e s p i r a t o r y  D i s e a s e s ;
I n f l u e n z a ,  c o r y z a  and b r o n c h i t i s  are th e  m ain  r e s p i r a t o r y  
i n f e c t i o n s  p r o d u c in g  i n c a p a c i t y  among sewerm en. The a v e r a g e  
p e r i o d  o f  a b s e n c e  due to  t h e s e  c a u s e s  w as t h r e e  t o  s i x  w eek s  
p e r  c a s e  i n  th e  f i v e  y e a r s  u n d er  r e v i e w .  S i x  men w ere a f f e c t e d ,  
one b e in g  o f f  on two o c c a s i o n s .  I n  th e  y e a r s  p r i o r  to  1 9 4 5 ,  
t h e  r e c o r d s  show t h a t  s e v e r a l  sewermen h ad  s u f f e r e d  from  
p n eu m on ia .
B oth  u n d e rg r o u n d  ana on th e  s u r f a c e ,  sewermen a r e  s u b j e c t  to  
s e v e r e  s o a k i n g s .  U n d ergrou n d , th e  c l o t h e s  may be s p l a s h e d  i n  
n e g o t i a t i n g  j u n c t i o n s  w i t h  b ran ch  s e w e r s  o r  h o u se  d r a i n s ,  o r
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a g a i n  th e  w e t t i n g  may o c c u r  d u r in g  t h e  f l u s h i n g  o f  p ip e  s e w e r s .
On th e  s u r f a c e ,  sewerm en are e x p o s e d  to  r a i n  i n  common w i t h  
o t h e r  o u t d o o r  w o r k e r s .  A g a in ,  b e c a u se  o f  th e  c o n d i t i o n s  o f  
h e a t  ana h u m id i ty .1 i n  many o f  th e  s e w e r s ,  u n d erw ea r  b ecom es  
s o a k e d  w i t h  p e r s p i r a t i o n ,  and t h e  sew erm en , l a c k i n g  an im m ed ia te  
ch an ge  o f  c l o t h i n g ,  are  l i a b l e  t o  c a t c h  c h i l l s  on r e t u r n  t o  t h e  
s u r f a c e ,  e s p e c i a l l y  d u r in g  th e  w i n t e r  m o n th s .
F u r th e rm o re ,  i t  i s  t h e  cu sto m  among sewerm en to  " ca rry "  
any member o f  a  sqjiad who i s  s u f f e r i n g  from  a m in or  a i l m e n t ,  
su c h  a s  a  " c o ld " .  T h i s  s u g g e s t s  t h a t  t h e  i n c i d e n c e  o f  t h e  l e s s  
s e r i o u s  r e s p i r a t o r y  a i s e a s e s  i s  p r o b a b ly  h i g h e r  t h a n  i s  i n d i c a t e d  
i n  t h e  r e c o r d s  q u o te d  a b o v e ,  
b. R heum atic  C o n d i t i o n s :
From 1945  t o  1 9 5 0 ,  i n c a p a c i t y  c e r t i f i e d  a s  due to  
r h e u m a t ic  c o n d i t i o n s  i n c l u d e d  th e  f o l l o w i n g
Number o f  Number o f  Weeks
C o n d i t io n  Men a f f e c t e d  U n f i t  f o r  dork
S c i a t i c a ................................................ 6 1 8 ,  1 6 ,  4 ,  4 ,  3 ,  1-
F i b r o s i t i s  ..........................................  4 1 0 ,  1,  3 , 1 .
M u scu la r  R h e u m a t i s m   3 6 , 6 ,  4 .
Lumbar S t r a i n  & M y o s i t i s  2 9 ,  2 .
Lumbago ...............................................  1 3 •
A r t h r i t i s   .....................................  1 2.
T h ese  i l l n e s s e s  can  be g r o u p e d  t h u s : -
( a )  S c i a t i c a .
(b )  M u scu la r  rh eu m a tism .
( o )  A r t h r i t i s .
The sew erm an1s c o n d i t i o n s  o f  w o rk , by s u b j e c t i n g  v a r i o u s  
p a r t s  o f  th e  body t o  dampness and m u l t i p l e  m in or  t r a u m a ta ,
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p r e d i s p o s e  to  th e  r h e u m a t ic  c o m p le x .  F u r t h e r  r e f e r e n c e  i s  
made to  t h i s  s u b j e c t  i n  C h ap ter  IX .
7 .  S k in  D i s e a s e s .
The i l l n e s s e s  r e f e r r e d  t o  i n  T a b le s  No. 12 and 13  
i n c l u d e  i m p e t i g o ,  s k in  s e p s i s  and d e r m a t i t i s .
I m p e t ig o  i s  u s u a l l y  c o n s i d e r e d  to  be a  d i s e a s e  r e s u l t i n g  
from  d i r t y  h a b i t s ,  b u t  r e f l e c t i o n  on  t h e  w o rk in g  e n v ir o n m e n t  o f  
t h e  sewerman, and h i s  l a c k  o f  a d e q u a te  w a sh in g  f a c i l i t i e s  a t  
w ork , s u g g e s t s  t h a t  th e  c o n d i t i o n  c o u l d  be c o n t r a c t e d  i n  t h e  
c o u r s e  o f  h i s  em ploym en t.
S k in  s e p s i s  i s  f r e q u e n t l y  o c c u p a t i o n a l  i n  o r i g i n  among 
sew erm en . The l o s s  o f  t im e  due to  t h i s  c o n d i t i o n  i s  e x c e e d i n g l y  
l o w ,  d u e , no d o u b t ,  t o  th e  f a c t  t h a t  men w i t h  s e p t i c  l e s i o n s  
h ave  c o n t in u e d  a t  w o rk .
The c a s e  o f  d e r m a t i t i s  was r e p o r t e d  to  be i n d u s t r i a l  i n  
o r i g i n  and r e v ie w  o f  e a r l i e r  r e c o r d s  c o n f ir m s  t h a t  t h i s  d i s e a s e  
o c c u r s  from  t im e  t o  t im e  among sew erm en .
A c c i d e n t s  among G lasgow  Sewerm en.
A c c i d e n t s  t o  sewermen ca n  be l i s t e d  u n d er  two m ain  
h e a d i n g s ,  n a m e ly ,  ( a )  I n j u r i e s ;  and ( b )  G a s s in g .
( a )  I n j u r i e s : B etw een  1929 and 1 9 5 0 ,  s e v e n  sewermen s u s t a i n ­
e d  i n j u r y  a t  w o rk . There were two i n j u r i e s  due to  t h e  men 
f a l l i n g  i n  th e  se w e r ;  two due to  f a l l i n g  o b j e c t s  -  one a c r u sh  
i n j u r y  to  th e  t e s t e s  from  w h ich  t h e r e  d e v e lo p e d  a h y d r o c o e l e ,  
and th e  o t h e r  a blow on th e  h e a d  from  a b r ic k  d i s l o d g e d  from  t h e
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s i d e  ox a manway; two from  a s t r e e t  a c c i d e n t  i n  w h ich  a  m otor  
v e h i c l e  s t r u c k  th e  p o r t a b l e  s h e l t e r  i n  w h ic h  a n i g h t - s h i f t  squad  
w ere h a v in g  a m ea l -  one sewerman s u s t a i n e d  a f r a c t u r e d  p e l v i s  
and th e  o t h e r  b r u i s i n g  o f  h i s  b a ck ;  and one w here t h e  sewerman  
was w a sh ed  th r o u g h  a s ew e r  d u r in g  a su d d en  s to r m .
A lth o u g h  t h e  p o t e n t i a l  d a n g er  o f  i n j u r y  from  f a l l i n g  
o b j e c t s ,  f a l l s  i n  s e w e r s  and c r u s h e s  i s  g r e a t ,  i t  h a s  b e e n  fo u n d  
t h a t  few  m ajor  d i s a b i l i t i e s  have b e e n  s u s t a i n e d  by sewermen from  
t h e s e  s o u r c e s .  M inor a b r a s i o n s  r e s u l t i n g  from  work i n  s m a l l  
s e w e r s  are  common, b u t th e  sewermen do n o t  s t a y  o f f  work on t h a t  
a c c o u n t .  Hoad a c c i d e n t s ,  h o w e v e r ,  m ust be c o n s i d e r e d  a s  an  
o c c u p a t i o n a l  r i s k  o f  sewerm en, s i n c e  m ost m a n h o le s  are  l o c a t e d  
i n  th e  c e n t r e  o f  th e  h ig h w a y .
That d ro w n in g , a g r a v e  d an ger  i n  sew erw ork , h a s  c la im e d  
no v i c t i m s  i n  t im e s  o f  s to rm  seem s s u r p r i s i n g .  A more i n s i d i o u s  
fo rm  o f  t h i s  h a z a r d  i s  b ecom in g  more and more p o s s i b l e ,  h o w e v e r ,  
i n  s e w e r s  w here u n d e m i n i n g  o f  t h e  f l o o r  h a s  o c c u r r e d .  D uring  
th e  e x a m in a t io n  and r e p a i r  o f  b reakdow n s i n  c e r t a i n  b r i c k  s e w e r s  
t h e  u n d erm in ed  f l o o r  may s u d d e n ly  f r a c t u r e  and t h e  sewerman  
f a l l  i n t o  th e  c r a t e r .  I n  1 9 3 9 ,  f o u r  sewerm en w ere t r a p p e d  i n  
t h e  M ajor S t r e e t  sew e r  by such  an o c c u r r e n c e ,  th e  h o le  b e in g  
t w e l v e  f e e t  deep and c o n t a i n i n g  sew age t o  a d ep th  o f  e i g h t  f e e t .  
R escu e  a t t e m p t s  w ere im m e d ia te ly  i n i t i a t e d  b u t  s e v e r a l  h o u r s  
e l a p s e d  o e f o r e  t h e  men were b r o u g h t  t o  s a f e t y .  ;vh ile  no  
i n j u r i e s  r e s u l t e d  from  t h i s  i n c i d e n t ,  t h e  M ajor S t r e e t  b r e a k ­
down was a s s o c i a t e d  w i t h  t h r e e  c a s e s  o f  L e p t o s p i r o s i s .
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(k )  G a s s i n g : B etw een  1930 and 1 9 5 0 ,  s e v e n  g a s s i n g  a c c i d e n t s
h a v e  o c c u r r e d  i n  t h e  G lasgow  s e w e r s .  T w elve  men r e c o v e r e d  and  
two d ie d  from  t h e  e x p o s u r e .  (S e e  A p p en d ix )
O th e r  l e s s  s e r i o u s  g a s s i n g  i n c i d e n t s  have b een  r e p o r t e d  
from  t im e  t o  t i m e .  On r e t u r n  t o  f r e s h  a i r ,  h o w e v e r ,  t h e  
" c a s u a l t i e s "  r e c o v e r e d .  I n  m ost i n s t a n c e s ,  symptoms o f  h e a d a c h e  
and b r e a t h l e s s n e s s  w ere f i r s t  n o t i c e d .  Carbom m o n o x id e ,  c a rb o n  
d i o x i d e ,  m eth ane  and h yd rogen  s u lp h id e ,  p r o d u c e d  i n  t h e  decom­
p o s i t i o n  o f  s ew a g e ,  can  be fo u n d  i n  c e r t a i n  s e w e r s .  B la c k  Damp 
i s  p r e s e n t  i n  many i l l - v e n t i l a t e d  e n d s  o f  b r a n c h - s e w e r s ,  i t s  
p r e s e n c e  b e in g  d e t e c t e d  by th e  r e d u c t i o n  i n  s i z e  o f  f la m e  i n  
t h e  sew erm an’ s  ca p -la m p  -  i n  h e a v y  c o n c e n t r a t i o n s  t h e  f la m e  i s  
e x t i n g u i s h e d .
I n t e r a c t i o n  o f  t r a d e  w a s t e s ,  h o w ev er , may p ro d u ce  
d a n g er o u s  c o n c e n t r a t i o n s  o f  o t h e r  i r r e s p i r a b l e  g a s e s ,  su ch  a s  
ammonia, c h l o r i n e  and c y a n id e  o f  h y d r o g e n .
D e a th s  o f  Sewerm en.
T a b le  N o. 1 4  l i s t s  th e  known c a u s e s  o f  d e a th  o f  a c t i v e  
sewermen b e tw e e n  1935  and. 1 9 5 0 .  A l l  o f  t h e s e  men d i e d  b e f o r e  
th e  norm al r e t i r a l  age o f  65 y e a r s .  I t  i s  s e e n  t h a t  W e i l ’ s  
D is e a s e  to o k  a h e a v i e r  t o l l  t h a n  any o f  t h e  o t h e r  c a u s e s .  Ten  
d e a t h s  w ere  u n q u e s t i o n a b l y  r e l a t e d  t o  em p loym en t, n a m ely ,  t h o s e  
due t o  W e i l ’ s  D i s e a s e  and g a s s i n g .  I t  i s  p o s s i b l e  t h a t  t h o s e  
due to  h e a r t  d i s e a s e  and lo b a r  pn eu m on ia  may have had  a s i m i l a r  
a e t i o l o g y  o r  a t  l e a s t  have b een  m a t e r i a l l y  a g g r a v a t e d  by em p lo y ­
m ent i n  t h e  s e w e r s .
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Chapter V II .
LjIP T 0 dP I  iiO d i g  IN GLASGOW SAW if KMX N .
Of th e  o c c u p a t i o n a l  r i s k s  a s s o c i a t e d  w i t h  th e  jo h  o f  
sewerman m o st  i n f o r m a t i o n  h a s  b e e n  r e c o r d e d  on t h e  s p e c i f i c  
i n f e c t i o n  known a s  W e i l ’ s  D i s e a s e .  I t  seem s f i t t i n g ,  t h e r e ­
f o r e ,  t o  exam ine th e  i n c i d e n c e  o f  t h i s  d i s e a s e  among G lasgow  
sewerm en and compare t h e i r  e x p e r i e n c e  o f  th e  i n f e c t i o n  w i t h  th e  
r e s u l t s  o f  o t h e r  i n v e s t i g a t i o n s .
H i s t o r i c a l  I n t r o d u c t i o n .
A lth o u g h  th e  f i r s t  r e c o r d  o f  an o u tb r e a k  o f  j a u n d ic e  
i n  e p id e m ic  fo rm  was made by C le g h o r n  i n  1745 i n  M in o r c a ,  i t  
w as n o t  u n t i l  188 6 t h a t  W eil gave  th e  c l a s s i c a l  d e s c r i p t i o n  o f  
f o u r  c a s e s  sh ow in g  f e v e r ,  j a u n d i c e ,  e n la r g e m e n t  o f  l i v e r  and  
s p l e e n ,  th e  o c c u r r e n c e  o f  h a e m o r r h a g e s ,  and o c c a s i o n a l l y  
f e b r i l e  r e l a p s e s ,  to  w h ich  h i s  name h a s  b e e n  a t t a c h e d .  The 
i s o l a t i o n  o f  th e  c a u s a l  o r g a n is m ,  t h e  l e p t o s p i r a  i c t e r o -  
h a em o rrh a g ia e  by I n a d a  and Ino  i n  1 9 1 4 ,  and th e  d e v e lo p m e n t  o f  
th e  s e r u m - a g g l u t i n a t i o n  t e s t  by S c h u f f n e r  i n  th e  e a r l y  1 9 3 0 ’ s 
have c o n t r i b u t e d  g r e a t l y  to  th e  a c c u r a c y  o f  d i a g n o s i s  o f  th e  
d i s e a s e  and t o  t h e  s tu d y  o f  i t s  e p id e m i o lo g y  and a e t i o l o g y .
I t  i s  now w e l l  known t h a t  i n f e c t i o n  w i t h  th e  l e p t o s p i r a  n e e d  
n o t  r e s u l t  i n  j a u n d ic e  and h en ce  th e  te r m  l e p t o s p i r o s i s  i s  t o  
be p r e f e r r e d  t o  W e i l ’ s D is e a s e  o r  i n f e c t i v e  j a u n d i c e .
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A e t i o l o g y .
The d i s e a s e  i s  common i n  r a t s  and o t h e r  s m a l l  r o d e n t s ,  
and t h e s e  a n im a ls  a c t  a s  v e c t o r s  i n  th e  t r a n s m i s s i o n  o f  th e  
i n f e c t i o n  t o  man, th e  o rg a n ism  b e in g  e x c r e t e d  i n  t h e  r a t  u r i n e .  
Human o u t b r e a k s  are  a t t r i b u t e d  t o  c o n t a m in a t io n  o f  wounds and  
a b r a s i o n s  w i t h  i n f e c t e d  m a t e r i a l ,  a l t h o u g h  c a s e s  are  r e c o r d e d  
w here th e  o r g a n ism  i s  c o n s i d e r e d  t o  have  g a i n e d  e n t r y  t o  th e  
human body th r o u g h  un b rok en  t i s s u e ,  su ch  a s  th e  c o n j u n c t i v a .  
I n c i d e n c e .
The d i s e a s e  h a s  l o n g  b een  known i n  Japan  and th e  H utch  
E a s t  I n d i e s  w here i t  i s  e n d e m ic .  The i n f e c t i o n  t a k e s  a s e v e r e  
fo r m , c a s e  m o r t a l i t y  r a t e s  o f  40^ b e i n g  r e c o r d e d .  O th er  r e p o r t s  
show t h a t  th e  i n f e c t i o n  o c c u r s  i n  b o t h  th e  Old W orld and i n  th e  
New W o rld . I n  H o l la n d ,  f o r  i n s t a n c e ,  8^2 c a s e s  w ere r e c o r d e d  
b e tw e e n  1924  and 19 3 8 , t h e r e  b e in g  a c a s e  m o r t a l i t y  o f  1 0 . 2 c .  
O nly 22^ o f  th e  c a s e s  were a t t r i b u t a b l e  t o  o c c u p a t i o n s ,  b a r g e ­
men r a n k in g  h i g h e s t  i n  th e  l i s t  o f  o c c u p a t i o n s  a f f e c t e d .
T a b le  No. 15 shows t h e  o c c u p a t i o n a l  d i s t r i b u t i o n  o f  
c a s e s  fo u n d  by s e v e r a l  i n v e s t i g a t o r s  i n  d i f f e r e n t  a r e a s .  I n  
e a c h  s e r i e s ,  sewermen show a r e l a t i v e l y  h ig h  i n c i d e n c e  o f  th e  
i n f e c t i o n .  L o c a l  f a c t o r s ,  h o w e v e r ,  p l a y  a g r e a t  p a r t  i n  t h e  
d i s t r i b u t i o n  o f  o c c u p a t i o n a l  i n c i d e n c e  i n  t h i s  d i s e a s e ,  i n  
A b erd een ,  f o r  e x a m p le ,  where t h e  m ajor  i n d u s t r y  i s  f i s h - h a n d l i n g ,  
t h e  d i s e a s e  i s  p r e v a l e n t  i n  f i s h  w o r k e r s ;  i n  H o l la n d ,  bargem en;  
i n  m in in g  a r e a s ,  m in e r s .
i n  B r i t a i n ,  th e  d i s e a s e  was unknown u n t i l  1922 when
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M anson-Bahr d ia g n o s e d  t h e  i n f e c t i o n  i n  a seaman who had b een  
im m ersed  i n  th e  Thames f o u r  d ays  p r e v i o u s l y .  There f o l l o w e d  
i n  192 3 th e  d e s c r i p t i o n  by G u lla n d  ana Buchanan o f  an o u tb r e a k  
o f  'W eil 's  D i s e a s e  among m in e r s  i n  B a s t  L o t h ia n ,  l a t e r  i n v e s t i ­
g a t i o n s  c o n f ir m in g  th e  p r e s e n c e  o f  i n f e c t e d  r a t s  i n  t h e  m in e s  
c o n c e r n e d .  The y e a r  19 3 4  b ro u g h t  f o r t h  two r e p o r t s  o f  th e  
d i s e a s e ,  D a v id so n  and h i s  c o -w o r k e r s  d e s c r i b i n g  18 c a s e s  among 
f i s h - w o r k e r s  i n  A b erd een , and H a m ilto n  F a i r l e y ' s  r e c o r d  o f  a 
f a t a l  c a s e  i n  a London sew er  w o r k e r .  The l a t t e r  i n v e s t i g a t o r  
r e v e a l e d  an e x t e n s i v e ,  y e t  h i t h e r t o  unknown, f o c u s  o f  W e i l ' s  
D is e a s e  i n  London by r e c o r d in g  h i s  f i n d i n g s  o f  e i g h t  p o s i t i v e  
r e a c t o r s  t o  t h e  S c h u f f n e r  T e s t  on s e r o l o g i c a l  e x a m in a t io n  o f  
t h e  sewermen i n  t h a t  c i t y .  A l s t o n ,  who f o l l o w e d  up t h i s  
i n v e s t i g a t i o n ,  r e p o r t e d  th e  f o l l o w i n g  y e a r  t h a t  f i v e  more 
c a s e s  o f  L e p t o s p i r o s i s  had o c c u r r e d  among th e  sew er  w o r k e r s ,  
one p r o v in g  f a t a l .  He a l s o  was able' t o  i s o l a t e  l e p t o s p i r a e  
i c t e r o - h a e m o r r h a g i a e  from  s l im e  and r a t s  i n  th e  London s e w e r s .  
I n c i d e n c e  i n  G la s g o w .
On i n v e s t i g a t i o n  o f  th e  r e c o r d s  o f  th e  H e a l t h  and  
W e lfa r e  D ep artm en t i n  G lasgow , some 4b c o n f ir m e d  c a s e s  o f  
L e p t o s p i r o s i s  w ere  fo u n d ,  a s  w i l l  be shown l a t e r ,  t h e s e  do n o t  
c o m p r ise  th e  f u l l  i n c i d e n c e  o f  th e  d i s e a s e  i n  t h e  c i t y .
G la sg o w  c o n s t i t u t e s  t h e  main h o s p i t a l  c e n t r e  f o r  C e n t r a l  and  
W e st  S c o t la n d .  T h u s, T ab le  No. 13 i n c l u d e s  c a s e s  n o t i f i e d  t o  
t h e  D epartm ent from  c i t y  n o s p i t a l s ,  a l t h o u g h  i n  some o f  them  
t h e  s o u r c e  o f  i n f e c t i o n  was b ey o n d  tn e  c i t y  b o u n d a ry . B etw een
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1 9 2 b  and 1 9 4 9 ,  44 m a le s  and 2 f e m a l e s  were fo u n d  t o  be i n f e c t e d  
w i t h  th e  l e p t o s p i r a  i c t e r o - h a e m o r r h a g i a e . The o c c u p a t i o n s  
a n a  c ir c u m s t a n c e s  o f  i n f e c t i o n  f o r  e a c h  p a t i e n t  are  shown i n  
T a b le  No. 1 6 .
T here w ere s i x  d e a th s  i n  th e  s e r i e s ,  g i v i n g  a c a s e -  
m o r t a l i t y  r a t e  o f  1 3 . 056.
T a b le s  N o s .  17 and 18 show th e  age d i s t r i b u t i o n  and  
th e  s e a s o n a l  d i s t r i b u t i o n  o f  th e  c a s e s .
T h e se  f i g u r e s  c o r r e s p o n d  f a i r l y  c l o s e l y  w i t h  th e  f i n d ­
i n g s  o f  S t y l e s  and Sawyer i n  t h e i r  s u r v e y  o f  L e p t o s p i r o s i s  i n  
N o r th  A m e r ica .  T here a p p e a r s  to  be a g e n e r a l  s c a t t e r  o f  c a s e s  
th r o u g h o u t  e a c h  month w i t h  a s i g n i f i c a n t  r i s e  i n  th e  summer- 
autumn p e r i o d .  W hile  i t  i s  t r u e  t h a t  b a t h in g  i s  more p o p u la r  
d u r in g  t h a t  s e a s o n ,  t h i s  s o u r c e  o f  i n f e c t i o n  o n ly  a c c o u n t s  f o r  
f o u r  o f  t h e  G lasgow  c a s e s  and so c a n n o t  be h e l d  t o  e x p l a i n  th e  
i n c r e a s e  i n  th e  number ox c a s e s  d u r in g  t h e s e  m o n th s . s m i t h ,  
i n  a r e v ie w  o f  2 1 4  c a s e s  o f  W e i l ' s  D i s e a s e  o c c u r r in g  i n  th e  
N o r t h - E a s t  o f  S c o t l a n d  b etw een  19 34 and 1 9 4 8 ,  n o t e d  a s i m i l a r  
r i s e  i n  i n c i d e n c e  i n  th e  month o f  S ep tem b er  and s u g g e s t e d  t n a t  
i t  may have some r e l a t i o n s h i p  t o  th e  s u i t a b i l i t y  o f  a tm o s p h e r ic  
t e m p e r a tu r e s  f o r  th e  s u r v i v a l  o f  th e  l e p t o s p i r a ,  o r  t h a t  i t  may 
be c o n n e c t e d  w i t h  b i o l o g i c a l  c h a n g e s  i n  t h e  r a t  p o p u l a t i o n .  
L e p t o s p i r o s i s  i n  G lasgow  S e w e m e n .
Of th e  n in e  c a s e s  r e f e r r e d  t o  i n  T a b le  N o. 1 6 ,  s e v e n  o f  
th e  sewermen were em ploye  a i n  G la sg o w . A l l  o f  t h e s e  p a t i e n t s  
w ere  t r e a t e d  i n  h o s p i t a l .  S e r o l o g i c a l  i n v e s t i g a t i o n s  c o n d u c te d
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by S t u a r t  i n  3b sewerm en i n  19 38 r e v e a l e d  s i x  p o s i t i v e  r e a c t o r s  
t o  th e  S c h u f f n e r  T e s t ,  w h i l e  th e  l a t e  Dr. Thomas McGowan o f  th e  
G lasgow  P u b l i c  H e a l t h  D epartm ent e s t a b l i s h e d  t h a t  t h r e e  sewerm en  
h ad  d ie d  from  th e  d i s e a s e  i n  t h e  p r e c e d in g  t h r e e  y e a r s  (1 9 3 3  t o  
1 9 3 7 ) •  T hese  i n v e s t i g a t i o n s  w ere t h e  f i r s t  t o  be r e p o r t e d  i n  
B r i t i s h  sewerm en o u t s i d e  o f  London a f t e r  H a m ilto n  F a i r l e y ’ s  
e x p o s u r e  o f  th e  i n c i d e n c e  among London s e w e r -w o r k e r s  i n  1 9 3 4 .  
F u r t h e r  s e r o l o g i c a l  i n v e s t i g a t i o n  by means o f  S c h u f f n e r  t e s t i n g  
c a r r i e d  o u t  b e tw een  1948  and 1930  have b r o u g h t  t o  l i g h t  f u r t h e r  
o a s e s .  By means o f  c a r e f u l  h i s t o r y  t a k i n g ,  r e f e r e n c e  t o  h o s p i t a l  
c a s e - s h e e t s ,  d i s c u s s i o n  o f  c a s e s  w i t h  p r i v a t e  p r a c t i t i o n e r s ,  
a n a l y s e s  o f  m e d ic a l  c e r t i f i c a t e s  and d e a th  c e r t i f i c a t e s  s u p p l i e d  
i n  a c c o r d a n c e  w i t h  th e  C o r p o r a t i o n ' s  S u p e r a n n u a t io n  and S ic k  P ay  
S ch em es , and c o r r e l a t i o n  w i t h  th e  s e r o l o g i c a l  f i n d i n g s  i t  h a s  
b e e n  p o s s i b l e  to  l o c a t e  a f u r t h e r  21 c a s e s  i n  a d d i t i o n  t o  t h e  
s e v e n  m e n t io n e d  above a s  b e in g  i n c l u d e d  i n  th e  n o t i f i e d  c a s e s  
i n  G lasgow  b e tw e e n  192b  and 1 9 4 9 .  I n  a l l ,  t h e r e f o r e ,  some 28 
c a s e s  o f  L e p t o s p i r o s i s  have b een  e s t a b l i s h e d  a s  h a v in g  o c c u r r e d  
among G lasgow  s e w e r - w o r k e r s ,  23 o f  them  s i n c e  th e  b e g in n in g  o f
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The d i s e a s e  a p p e a r s  t o  have b e e n  known t o  sewerm en f o r  
a lo n g  number o f  y e a r s ,  th e  G lasgow  name b e in g  " b la c k  j a u n d i c e " .  
C e r t a i n  s e w e r s  were c o n s i d e r e d  t o  be more d a n g er o u s  th a n  o t h e r s ,  
b u t ,  th o u g h  i t  was n o t i c e d  t h a t  r a t s  w ere  p r e v a l e n t  i n  t h e s e  
p a r t i c u l a r  s e w e r s ,  t h e y  a t t r i b u t e d  th e  i l l n e s s  to  a form  o f
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sew e r  g a s  p o i s o n i n g .  C l i n i c a l  d i a g n o s i s  o f  . v e i l ’ s  D i s e a s e  
among sewermen i n  G la sg o w , h o w ev er , was n o t  e s t a b l i s h e d  u n t i l  
1937*  R e t r o s p e c t i v e  s e r o l o g i c a l  d i a g n o s i s ,  h o w ev er ,  w as made 
i n  s i x  c a s e s  and S t u a r t  t r a c e d  th e  e a r l i e s t  c o n f ir m e d  i n f e c t i o n  
back  t o  an i l l n e s s  o f  a sewerman i n  1 9 1 0 ,  Some o f  th e  o l d e r  
sewermen h ave  b e e n  a b le  t o  d e s c r i b e  f a t a l  i l l n e s s e s  among t h e i r  
c o l l e a g u e s  o f  th e  p r e -1 9 3 3  p e r i o d ,  and i t  w o u ld  seem  r e a s o n a b le  
t o  e s t a b l i s h  a d i a g n o s i s  o f  W e i l ’ s D i s e a s e  i n  many o f  t h e s e  
c a s e s .
T a b le  N o . 19 g i v e s  a l i s t  o f  c a s e s  among th e  sewermen  
i n  w h ic h  th e  d i a g n o s i s  h a s  b e e n  e s t a b l i s h e d .
In  t h i s  s e r i e s  t h e r e  w ere e i g h t  f a t a l  c a s e s ,  g i v i n g  a 
m o r t a l i t y  r a t e  o f  2 8 . 6 JL.
From T a b le  N o. 19 i t  i s  t o  be n o t e d  t h a t  t h e  f o u r  o l d e s t  
p a t i e n t s  d i e d ,  b u t  t h e  o t h e r  f a t a l  c a s e s  w ere a g ed  34 , 46  and  
31 r e s p e c t i v e l y .  I t  i s  s ee n  t h a t  th e  d i s e a s e  a f f e c t e d  men i n  
e a c h  age grou p  and men i n  v a r i o u s  s t a g e s  o f  t h e i r  s e r v i c e  i n  
th e  s e w e r s .  At one t im e  i t  w as t h o u g h t  t h a t  a c e r t a i n  d e g r e e  
o f  im m unity  c o u ld  be a c q u ir e d  o v e r  a number o f  y e a r s '  e x p o s u r e ,  
b u t  i t  i s  e v i d e n t  t h a t  t h i s  d o e s  n o t  o c c u r  i n  an o c c u p a t i o n  
where some e m p lo y e e s  have c o n t r a c t e d  th e  d i s e a s e  a f t e r  o v e r  
20 y e a r s ’ s e r v i c e .  I n  two i n s t a n c e s ,  r i s k  was l i m i t e d  t o  l e s s  
t h a n  one y e a r .
The m o n th ly  and y e a r l y  d i s t r i b u t i o n  o f  t h e s e  c a s e s  i s  
shown i n  T a b le  N o. 2 0 .
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I t  i s  s e e n  t h a t  t n e  i n c i d e n c e  o f  L e p t o s p i r o s i s  f o l l o w s  
t h e  g e n e r a l  s e a s o n a l  r i s e  i n  S ep tem b er  and O c to b er  fo u n d  i n  
o t h e r  t r a d e s .  C o n d i t io n s  o f  work a lo n e  ca n n o t be h e l d  to  be  
r e s p o n s i b l e ,  th o u g n  i n  one i n s t a n c e  t h r e e  c a s e s  a r o s e  from  work 
i n  one p a r t i c u l a r  sew er  d u r in g  a p e r i o d  o f  f o u r  w e ek s  i n  J u l y -  
A u g u s t ,  1 9 3 9 .  T h is  s ew e r  i s  l o c a t e d  c l o s e  t o  t h e  C a t t l e  
M arket and i s  known to  be i n f e s t e d  w i t h  r a t s .
S o u r c e s  o f  I n f e c t i o n .
On a n a l y s i s  o f  th e  p l a c e s  o f  work p resu m ed  t o  be th e  
s o u r c e s  o f  i n f e c t i o n  i t  i s  fo u n d  t h a t  t h e y  a re  a l l  s e w e r s  known 
t o  be r a t - i n f e s t e d  and l o c a t e d  i n  th e  o l d e r  p a r t s  o f  th e  c i t y .  
Two m ain  c e n t r e s  o f  i n f e c t i o n  l i e  i n  C a l t o n  and K in n in g  p a rk  
r e s p e c t i v e l y ,  th e  p a r t i c u l a r  s e w e r s  a t  f a u l t  b e in g  o f  th e  b r i c k  
o r  s to n e  t y p e .  Hence the d i s e a s e  i s  fo u n d  to  be more p r e v a l e n t  
among t h a t  group  o f  w o r k e r s  em p loyed  i n  b r i c k  s e w e r s .
S t u a r t  ana  o t h e r s  have s u g g e s t e d  t h a t  th e  d a n g er  o f  
i n f e c t i o n  i s  g r e a t e s t  w here  men are  e n g a g e d  i n  th e  c l e a n i n g  o r  
r e p a i r  o f  s t o r m - w a t e r  o v e r f l o w s  a s  t h e s e  g i v e  s u i t a b l e  
f a c i l i t i e s  f o r  th e  r a t s  to' b r e e d  and n e s t  b e c a u se  o f  th e  
i n t e r m i t t e n t  w a t e r  f l o w .  W hile i t  i s  t r u e  t h a t  r a t - r u n s  a r e  
n o t  fo u n d  i n  s e w e r s  where th e r e  i s  a h e a v y  f l o w ,  t h e r e  a re  
many where th e  f l o w  i s  n o t  so g r e a t  and where th e r e  are  d i s u s e d  
b r a n c h e s .  I r  w o u ld  seem t h a t  sewermen i n  G lasgow  d e r iv e d  
t h e i r  i n f e c t i o n  from  work i n  th e  l a t t e r  group o f  s e w e r s ,  and  
t h a t  t h i s  e x p l a i n s  th e  l o c a l i s a t i o n  o f  th e  d i s e a s e  s o u r c e s  to
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t h e  o l a e r  p a r t s  o f  th e  c i t y .  F u r th e r m o r e ,  th e  f r e q u e n c y  w i t h  
w h ic h  "breakaowns" o c c u r  i n  t h e s e  o l d e r  s e w e r s  g r e a t l y  i n c r e a s e s  
t h e  r i s k  and h en c e  th e  i n c i d e n c e  o f  th e  d i s e a s e .
I n c i d e n c e  o f  L e p t o s p i r o s i s  among P r e s e n t  Group o f  Sew erm en.
T a b le s  N o s .  19 and 20 r e f e r  to  th e  number o f  c a s e s  o f  
t h e  d i s e a s e  w h ic n  are  known to  have o c c u r r e d  among sewerm en i n  
G la sg o w . I t  i s  n o t  p o s s i b l e  t o  e s t a b l i s h  th e  c a se  r a t e  p e r  
t o t a l  p o p u l a t i o n  o f  sewerm en, a s  th e  t o t a l  number o f  men who 
have  been em p lo y e d  a s  sewermen b e tw e e n  1910  and 1930  c a n n o t  
be a s c e r t a i n e d  fro m  t h e  m ethod o f  r e c o r d - k e e p in g  a d o p te d  by th e  
S t a t u t e  Labour D epartm ent o f  th e  C o r p o r a t io n .  F u r th e rm o re ,  
i t  i s  o n ly  s i n c e  1 9 3 / t h a t  a c c u r a t e  d i a g n o s i s  o f  t h e  d i s e a s e  
among t h e s e  men h a s  b e e n  p o s s i b l e ,  i t  i s  s i g n i f i c a n t ,  h o w e v e r ,  
t h a t  14  ( 3 0 . 4 (jo) o f  th e  43 men i n  t h i s  em ploym ent i n  F e b r u a r y ,  
1 9 3 0 ,  showed e v i d e n c e  o f  h a v in g  s u f f e r e d  from  i n f e c t i o n  w i t h  
t h e  l e p t o s p i r a  i c t e r o - h a e m o r r h a g i a e .
T a b le  N o. 21 shows th e  i n c i d e n c e  a c c o r d in g  t o  th e  
l e n g t h  o f  s e r v i c e  i n  th e  j o b .  I t  d e m o n s t r a t e s  t h a t  t h e  l o n g e r  
a man works i n  th e  s e w e r s  th e  more l i k e l y  he i s  t o  c o n t r a c t  
t h e  d i s e a s e .  Four o u t  o f  s e v e n  men w i t h  o v e r  23 y e a r s '  
s e r v i c e  have had  th e  d i s e a s e  ( t h a t  i s  37*1^)>  w h i l e ,  on th e  
o t h e r  hand, n o t  one o f  s e v e n  men w i t h  u n d e r  f i v e  y e a r s '  
s e r v i c e  have so f a r  c o n t r a c t e d  th e  i n f e c t i o n .
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The s c h u f f n e r  T e s t  and i t s  S i g n i f i c a n c e .
I n  t h i s  t e s t ,  v a r y in g  c o n c e n t r a t i o n s  o f  th e  p a t i e n t ' s  
serum are  a l lo w e d  to  i n t e r a c t  w i t h  e q u a l  v o lu m es  o f  a f o r m o l -  
i s e d  s u s p e n s i o n  ( 0 . 5 $ )  o f  a young c u l t u r e  o f  l e p t o s p i r a  i c t e r o -  
h a em o r r h a g ia e  f o r  t h r e e  h o u r s  a t  32 d e g r e e s  C e n t i g r a d e .  Drops  
o f  th e  v a r y i n g  d i l u t i o n s  are ex a m in ed  by d a r k -g r o u n d  i l l u m i n a ­
t i o n  a f t e r  i n c u b a t i o n .  I n  a p o s i t i v e  r e s u l t ,  c lu m p in g  o f  t h e  
o r g a n is m s  w i t h  l o s s  o f  m o t i l i t y  i s  s e e n .
S e v e r a l  w o rk ers  have c a r r i e d  o u t c o n t r o l l e d  e x p e r im e n t s  
w i t h  t h i s  t e s t  and have  fo u n d  t h a t ,  when p r o p e r l y  c o n d u c t e d ,  
a p o s i t i v e  r e s u l t ,  e v e n  i n  th e  l o w e s t  d i l u t i o n ,  s i g n i f i e s  
p r e v i o u s  i n f e c t i o n  w i t h  L. i c t e r o - h a e m o r r h a g i a e . "Norm al” 
s e r a  ( s u c h  a s  t h o s e  s u b m it te d  f o r  Aasserm an t e s t s )  f a i l  to  
g i v e  any r e a c t i o n  t o  th e  S c h u f f n e r  T e s t .
D u rin g  th e  a c u te  s t a g e s  o f  th e  i l l n e s s ,  a r i s i n g  t i t r e  
i s  n o t e d ,  p o s i t i v e  r e s u l t s  r a n g in g  up t o  1 i n  3 0 ,0 0 0 ,  w h i l e  i n  
c o n v a l e s c e n c e  a p o s i t i v e  r e s u l t  i s  o b t a i n e d  i n  d i l u t i o n s  o f  
1 i n  300 t o  1 i n  1 , 0 0 0 .  At i n t e r v a l s  a f t e r  i n f e c t i o n ,  r a n g in g  
fro m  a few  m onths up t o  a s  l o n g  a s  o v e r  20 y e a r s ,  th e  t e s t  h a s  
b e e n  fo u n d  t o  be p o s i t i v e  i n  serum d i l u t i o n s  o f  1 i n  30 t o  
1 i n  3 0 0 . E ven a t  a d i l u t i o n  o f  1 i n  30 , a p o s i t i v e  r e s u l t  
i s  h e l d  t o  i n d i c a t e  p r e v i o u s  i n f e c t i o n .
This t e s t  shows the presence  o f  a g g l u t i n i n s  in  the  
p a t i e n t ' s  serum. A ls to n  and Brown (19 35) proved in  London 
sewermen t h a t  the presence  of  a g g l u t i n i n s  in  the serum was an
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i n d i c a t i o n  o f  p r o t e c t i v e  a n t i b o d i e s  i n  th e  serum . S e r a  'which 
w ere p o s i t i v e  i n  t h e  a g g l u t i n a t i o n  t e s t  w ere fo u n d  t o  p r o t e c t  
g u i n e a  p i g s  from  t h e  e f f e c t  o f  i n j e c t i n g  v i r u l e n t  L . i c t e r o -  
h a e m o r r h a g ia e , w h i l e  s e r a  from  t h e  g e n e r a l  p o p u l a t i o n ,  sh o w in g  
no a g g l u t i n a t i o n ,  d id  n o t  p r o t e c t  t h e  g u in e a  p i g s  fro m  t h e  
i n j e c t i o n  o f  l e p t o s p i r a e .
On t h e  s t r e n g t h  o f  t h e s e  f i n d i n g s  i t  seem s r e a s o n a b l e  t o
assume t h a t  sew erm en, p r e v i o u s l y  i n f e c t e d  and now sh o w in g
p o s i t i v e  s e r o - a g g l u t i n a t i o n  t o  t h e  l e p t o s p i r a  i c t e r o -
h a e m o r r h a g ia e , have  a c e r t a i n  d e g r ee  o f  a c q u ir e d  im m unity  t o
f u r t h e r  i n f e c t i o n  w i t h  th e  same o r g a n is m .
R e s u l t s  o f  S c h u f f n e r  T e s t s  on G lasgow  sewerm en a t  p r e s e n t  
E m p lo y ed .
T a b le  No. 22 show s th e  a g g l u t i n a t i o n  t i t r e s  o f  t h e  1 4  
men r e f e r r e d  t o  a b o v e ,  i n  whom p r e v i o u s  i n f e c t i o n  w i t h  L. 
i c t e r o - h a e m o r r h a g i a e  h a s  b e e n  e s t a b l i s h e d .
O r ig in  o f  I n f e c t i o n  i n  G lasgow  Sew erm en.
As a l r e a d y  d e s c r ib e d ,  l i m i t a t i o n  o f  sp a ce  i n  s e w e r s  
b r i n g s  a l l  p a r t s  o f  th e  sew erm a n 's  body i n t o  c l o s e  p r o x i m i t y  
w i t h  th e  m a t e r i a l s  i n  th e  s e w e r s .  W hile th e  f e e t ,  l e g s  and  
t h i g h s  are  p r o t e c t e d  by r u b b er  t h i g h  b o o t s  o r  w a d ers  and t h e  
body i s  c l o t h e d ,  th e  f a c e ,  fo r e a r m s  and han ds are  e x p o s e d .
I n  s m a l l  s e w e r s ,  a b r a s i o n s  o f  f o r e a r m s ,  h an d s and s h o u l d e r s  
r e a d i l y  o c c u r  and a re  e a s i l y  c o n ta m in a te d  w i t h  s l im e  from  t h e  
w a l l s .  I n  a d d i t i o n ,  h o w e v e r ,  f r e q u e n t  s p l a s h e s  on t o  t h e  f a c e ,  
m outh and e y e s  o c c u r  d u r in g  work u n d e r  t h e s e  c o n d i t i o n s .
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I n  t h e  l a r g e r  s e w e r s  a b r a s i o n s  are  l e s s  f r e q u e n t  b u t  t h e r e  i s  
u s u a l l y  a  g r e a t e r  d e p t h  o f  w a t e r  and s p l a s h e s  o f  mud and s l i m e  
s t i l l  o c c u r .  I t  i s  n o t  uncommon f o r  an e m p lo y ee  t o  s l i p  a t  
work and so become imm ersed i n  s ew a g e .  I n g e s t i o n  o f  i n f e c t e d  
m a t e r i a l  i s  t h u s  a p o s s i b i l i t y .
I n  v i e w  o f  t h e  above o b s e r v a t i o n s ,  i t  i s  r e a s o n a b l e  t o  
assu m e,  t h e r e f o r e ,  t h a t  t h e  i n f e c t i o n  i s  c o n t r a c t e d  w h i l e  
a c t u a l l y  a t  work i n  t h e  s e w e r .  T h i s  v i e w  h a s  b e e n  b o rn e  o u t  
by  a t  l e a s t  two e x p e r i e n c e s  i n  G lasgow where two o r  more men 
have  d e v e l o p e d  th e  d i s e a s e  w i t h i n  a s h o r t  t im e  o f  e a c h  o t h e r  
w h i l e  w o r k in g  i n  t h e  same s e w e r .
i n  o t h e r  t r a d e s ,  men have  c o n t r a c t e d  t h e  d i s e a s e  a s  a 
r e s u l t  o f  c o n t a m i n a t i o n  o f  c a r r i e d  m e a l s .  T h i s  h a s  b e e n  
s u g g e s t e d  by some w r i t e r s  a s  l i a b l e  t o  o c c u r  i n  sewerm en.
I n  th e  c a s e  o f  t h e  Glasgow e m p l o y e e s ,  t h e  u s u a l  p r a c t i c e  i s  t o  
wash and d i s i n f e c t  th e  han ds  b e f o r e  m e a l s .  Many o f  t h e  
w o r k e r s  h o l d  s a n d w i c h e s  i n  t h e  w ra p p in g  p a p e r  so  t h a t  f o o d  i s  
n o t  a c t u a l l y  t o u c h e d  by t h e i r  h a n d s .  I f  any i n f e c t i o n  by way 
o f  f o o d  d i d  o c c u r ,  one w o u ld  f a v o u r  c o n t a m i n a t i o n  from  th e  
h an ds  o f  t h e  i n d i v i d u a l  r a t h e r  t h a n  by d i r e c t  c o n t a c t  b e t w e e n  
f o o d  and r a t s .  T here  w o u ld  a p p ea r  t o  b e ,  ho w e v e r ,  s u f f i c i e n t  
o p p o r t u n i t y  i n  t h e  c o u r s e  o f  a c t u a l  employment f o r  t h e  i n f e c ­
t i o n  t o  g a i n  a c c e s s  t o  t h e  b o d y ,  th o u g h  t h e  men are  e n c o u r a g e d  
t o  make f u l l  u s e  o f  d i s i n f e c t a n t s  w h ic h  are  s u p p l i e d .
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M ethods  o f  P r e v e n t i o n  i n  Use s i n c e  1 9 3 7 «
L a r g e l y  a s  a r e s u l t  o f  i n v e s t i g a t i o n s  c a r r i e d  o u t  by 
t h e  l a t e  Dr. Thomas McGowan o f  t h e  G lasgow P u b l i c  H e a l t h  
D e p a r tm e n t ,  t h e  f o l l o w i n g  m e a s u r e s  were  i n t r o d u c e d  i n  an 
e n d e a v o u r  t o  c o n t r o l  t h e  i n c i d e n c e  o f  L e p t o s p i r o s i s  i n  G lasgow  
sew e rm en : -
( 1 )  Hat C o n t r o l . I n  c o n s u l t a t i o n  w i t h  t h e  Rodent C o n t r o l  
S e c t i o n  o f  t h e  Department  o f  A g r i c u l t u r e  a p o l i c y  o f  r a t  
e x t e r m i n a t i o n  was s t a r t e d  i n  t h e  s e w e r s .  G a s s i n g  w as  c o n ­
s i d e r e d  t o  he  t o o  d a n g e r o u s  t o  human l i f e  t o  he a t t e m p t e d  i n  
t h e  s e w e r s .  T ra p p in g  a l s o  was n o t  a p r a c t i c a l  p r o p o s i t i o n .  
A c c o r d i n g l y ,  t h e  method e m p lo y e d  was t h a t  o f  p o i s o n e d  h a i t .
S m a l l  p l a t f o r m s  were e r e c t e d  a t  th e  h a se  o f  c e r t a i n  m a n h o le s  
and known q u a n t i t i e s  o f  f o o d  were  p l a c e d  t h e r e o n  hy t h e  r o d e n t  
c o n t r o l  o f f i c e r s .  On i n s p e c t i o n  a f t e r  s e v e r a l  h o u r s ,  t h e  
number o f  r a t s  f e e d i n g  a t  e a c h  p l a t f o r m  was  c a l c u l a t e d  from  
t h e  amount o f  f o o d  consumed. S u f f i c i e n t  p o i s o n e d  h a i t  t o  
k i l l  o f f  t h e  number o f  r a t s  f e e d i n g  a t  e a c h  p l a t f o r m  was l a i d  
and a  l a t e r  c h e c k  made t o  c o n f i r m  t h a t  i t  had been removed hy  
t h e  r a t s .  T h i s  method i s  s t i l l  i n  u s e .
T h i s  p r a c t i c e  i s  n o t  f o l l o w e d  a c c o r d i n g  t o  any s y s t e m .  
There  w o u ld  a p p e a r  t o  be l i t t l e  c o - o r d i n a t i o n  w i t h  r e p o r t s  from  
t h e  sewermen a s  t o  th e  p r e s e n c e  o f  r a t s  i n  any p a r t i c u l a r  s e w e r .  
As f a r  a s  can  he a s c e r t a i n e d ,  p o i s o n  was l a i d  i n  some s e w e r s  
but n o t  i n  o t h e r s ,  n o r  can  i t  be e s t a b l i s h e d  t h a t  h e a v i l y  
i n f e s t e a  s e w e r s  are  r e - v i s i t e d  a t  r e g u l a r  i n t e r v a l s .
-  81 -
( 2 )  C l e a n s i n g  o f  Hands b e f o r e  M e a l s . A s u p p l y  o f  w h i t e  
soap  and c l e a n  ra g  w a s t e  i s  made a v a i l a b l e  t o  e a c h  squad w e e k l y .  
At t h e  s i t e  o f  o p e r a t i o n s  a p o r t a b l e  s h e l t e r  i s  e r e c t e d  on t h e  
roadway and on c o a l  b r a z i e r s ,  w a t e r  f o r  w a s h in g  i s  k e p t  h o t  i n  
g a l v a n i s e d  p a i l s .  S u p p l i e s  o f  w a t e r  a re  o b t a i n e d  fr o m  s t r e e t  
h y d r a n t s  o r  n e a r b y  d o m e s t i c  or  f a c t o r y  p r e m i s e s .  I n  one p a i l
a s o l u t i o n  o f  a p h e n o l  d i s i n f e c t a n t  i s  made u p ,  w h i l e  i n  a n o t h e r  
t h e r e  i s  a s u p p l y  o f  c l e a n  w a t e r  f o r  r i n s i n g .  Washing o f  t h e  
h a n d s  i s  done i n  a t h i r d  p a i l .  At e a c h  m e a l - b r e a k  e a c h  man h a s  
b e e n  i n s t r u c t e d  t o  wash h i s  h a n d s  and f o r e a r m s ,  t h e n  d i s i n f e c t ,  
and f i n a l l y  r i n s e  b e f o r e  d r y i n g .  The m a j o r i t y  o f  t h e  men do 
t h i s  b u t  a f ew  have  b e e n  f o u n d  who a v o i d  t h e  d i s i n f e c t a n t .  I t  
h a s  b e e n  d i s c o v e r e d  t h a t  many o f  t h e  sq u a d s  have b e e n  u s i n g  t h e  
d i s i n f e c t a n t  i n  t o o  s t r o n g  s o l u t i o n s .  I n d e e d ,  some o f  t h e  men 
have d e v e l o p e d  s k i n  r e a c t i o n  t o  c a r b o l i c .  A r ra n g em e n ts  have  
b e e n  made t o  s u p p l y  one o f  t h e  n ew er  d i s i n f e c t a n t s ,  t h e  l i d  o f  
t h e  c o n t a i n e r  b e i n g  f a s h i o n e d  f o r  u s e  a s  a measure  o f  t h e  
q u a n t i t y  r e q u i r e d  t o  p ro d u ce  t h e  c o r r e c t  d i l u t i o n  i n  a p a i l f u l  
o f  w a t e r .
( 3 )  E d u c a t i o n  o f  th e  W o r k e r s . On t h r e e  o c c a s i o n s  d u r i n g  
t h e  p a s t  t w e l v e  y e a r s  t h e  sewermen have  b e e n  a d d r e s s e d  by  
d o c t o r s  from  t h e  p u b l i c  H e a l t h  D epartm ent  on th e  s u b j e c t  o f  
L e p t o s p i r o s i s  and i t s  p r e v e n t i o n .  S p e c i a l  p e r s o n a l  c a r d s  were  
i s s u e d  t o  e a c h  man, a sample o f  w h i c h  i s  shown i n  t h e  a p p e n d i x .  
I t  was  s t r e s s e d  t h a t  e a c h  man s h o u l d  s e e k  m e d i c a l  a d v i c e
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i m m e d i a t e l y  on "becoming i l l  and t h a t  he s h o u l d  i n f o r m  h i s  
d o c t o r  o f  t h e  n a t u r e  o f  h i s  em p lo y m en t .
( 4 )  L e t t e r s  t o  G e n e r a l  P r a c t i t i o n e r s . I n  1 9 4 8 ,  l e t t e r s  
were  s e n t  from  t h e  P u b l i c  H e a l t h  Department  t o  e a c h  sewerman’ s 
p r i v a t e  p r a c t i t i o n e r  drawing t h e  d o c t o r 1s a t t e n t i o n  t o  t h e  
e a r l y  s i g n s  and symptoms o f  W e i l ’ s D i s e a s e ,  t h e  f a c i l i t i e s  
a v a i l a b l e  i n  Glasgow f o r  b a c t e r i o l o g i c a l  and a g g l u t i n a t i o n  
e x a m i n a t i o n  o f  b l o o d ,  and e x p l a i n i n g  t h e  s p e c i a l  ca re  n e c e s s a r y  
i n  e s t a b l i s h i n g  t h e  d i a g n o s i s  i n  sewermen.
S u g g e s t e d  Im p rovem en ts  i n  Methods o f  P r e v e n t i o n .
( 1 )  I n t e n s i v e  and S y s t e m a t i c  Hat C o n t r o l . The e x i s t i n g  
m ethods  a p p e a r  t o  me t o  be i n a d e q u a t e .  S y s t e m a t i c  a n t i - r a t  
t r e a t m e n t  o f  s e w e r s  i s  d e s i r a b l e  ana s h o u l d  be u n d e r t a k e n  i n  
t h e  c i t y  by a r e a s .  Old  s e w e r s  and d i s u s e d  b r a n c h e s  s h o u l d  be  
s e a l e d  o f f  a f t e r  a e r a t i s a t i o n . I n  known r a t - i n f e s t e d  s e w e r s  
some s u i t a b l e  fo r m  o f  t r a p p i n g  m ig h t  p r o v e  more d e c i s i v e  t h a n  
th e  p r e s e n t  form  o f  p o i s o n i n g .  Bach sew e r  i n  an a r e a  m ig h t  
be d e a l t  w i t h  i n  t u r n  a t  i n t e r v a l s  o f  t h r e e  t o  s i x  m o n th s .
Any a n t i - r a t  cam paign  i n  an a r e a  o f  t h e  c i t y  o r g a n i s e d  by t h e  
H e a l t h  Departm ent  s h o u l d  be c l o s e l y  c o - o r d i n a t e d  w i t h  s i m i l a r  
work i n  t h e  s e w e r s .
Bach sqiuad o f  sewermen m igh t  have  a r a t  c a t c h e r  a dd ed  
t o  i t s  s t r e n g t h  o r ,  a l t e r n a t i v e l y ,  t h e  sewermen m ig h t  be 
t r a i n e d  t o  c a r r y  o u t  t h e  a n t i - r a t  m e a s u r e s .
R a t - p r o o f i n g  o f  s e w e r s  would a p p e a r  t o  l i e  i n  th e
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o a r e f u l  m a in t e n a n c e  o f  house  and f a c t o r y  d r a i n s ,  m a t t e r s  
o u t w i t h  the  c o n t r o l  o f  t h e  Sewage D e p a r tm e n t ,  but w i t h i n  t h e  
f i e l d  o f  o p e r a t i o n s  o f  t h e  H e a l t h  D e p a r tm e n t .  R a t - p r o o f i n g  
o f  t h e  e n t r a n c e s  o f  s t r e a m s  t o  t h e  m ain  d r a in a g e  s y s t e m ,  ana  
s to rm  w a t e r  o u t f a l l s  w o u ld  a p p e a r  t o  he t h e  e x t e n t  o f  t h e  
Sewage D e p a r t m e n t ’ s r e s p o n s i b i l i t i e s
( 2 )  Employment o f  P o s i t i v e  R e a c t o r s  t o  t h e  S c h u f f n e r  T e s t . 
The serum ox p o s i t i v e  r e a c t o r s  t o  t h e  a g g l u t i n a t i o n  t e s t  i s  
c o n s i d e r e d  t o  g i v e  some p r o t e c t i o n  t o  t h e  i n d i v i d u a l  a g a i n s t  
i n f e c t i o n  w i t h  t h e  l e p t o s p i r a  i c t e r o - h a e m o r r h a g i a e . I t  i s  
s u g g e s t e d ,  t h e r e f o r e ,  t h a t ,  where a sew er  i s  knovm t o  he r a t -  
i n f e s t e d ,  o n l y  men who are  S c h u f f n e r - p o s i t i v e  s h o u l d  be 
e m p lo y e d  t h e r e i n .
( 3 )  A c t i v e  I m m u n is a t io n  a g a i n s t  L. I c t e r o - h a e m o r r h a g i a e . 
A c t i v e  im m u n i s a t i o n  a g a i n s t  l e p t o s p i r o s i s  h a s  n o t  b e e n  t r i e d  
t o  any g r e a t  e x t e n t  e i t h e r  i n  t h i s  c o u n t r y  o r  i n  t h e  U n i t e d  
S t a t e s  o f  A m e r ica ,  th ough  i t  i s  commonly p r a c t i s e d  i n  Japan  
where t h e  d i s e a s e  i s  e n d e m ic .  I t  was  t h o u g h t  t h a t ,  i f  a c t i v e  
im m u n is a t io n  c o u l d  be s u c c e s s f u l l y  c a r r i e d  ou t  i n  G lasgow  
sewermen, a  g r a v e  i n d u s t r i a l  r i s k  c o u l d  be removed from  t h a t  
g roup  o f  w o r k e r s .
Dr. R. D. S t u a r t ,  l a t e l y  B a c t e r i o l o g i s t  a t  th e  Glasgow  
R o y a l  I n f i r m a r y ,  p r e p a r e d  a f o r m o l i s e d  v a c c i n e  from  c u l t u r e s  
o f  L. i c t e r o - h a e m o r r h a g i a e  grown from  p a t h o l o g i c a l  s p e c im e n s  
from  a sewerman who d i e d  i n  Glasgow i n  1^48 a s  a r e s u l t  o f
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W e i l ’ s D i s e a s e .  Two s u b c u t a n e o u s  i n o c u l a t i o n s  o f  t h e  v a c c i n e  
were g i v e n  t o  13 sewermen who v o l u n t e e r e d  t o  be v a c c i n a t e d .  
T h e i r  b l o o d s  nad  p r e v i o u s l y  been  f o u n d  t o  be n e g a t i v e  t o  t h e  
S c h u f f n e r  T e s t .  The i n t e r v a l  b e tw e e n  i n j e c t i o n s  w as  f o u r  
w e e k s .  S i x  w e ek s  a f t e r  t h e  s e c o n d  i n j e c t i o n ,  s e r a  from t h e s e  
men were s u b j e c t e d  t o  a g g l u t i n a t i o n  t e s t s  a g a i n s t  L. i c t e r o -  
h a e m o r r h a g i a e .  I t  was fo u n d  t h a t  p o s i t i v e  r e a c t i o n s  were  
o b t a i n e d  i n  e a ch  c a s e  i n  d i l u t i o n s  o f  1 i n  30 t o  1 i n  6 0 .
I t  i s  c o n s i d e r e d  t h a t  a t h i r d  i n j e c t i o n  o f  v a c c i n e  a f t e r  an  
i n t e r v a l  o f  12 t o  18 months  m ig h t  p r o d u ce  p o s i t i v e  serum  
r e a c t i o n s  t o  t h e  s c h u f f n e r  T e s t  i n  d i l u t i o n s  o f  1 i n  1 0 0 .
I f  t h i s  i s  a c h i e v e d ,  i t  i s  p r e su m e d  t h a t  s u f f i c i e n t  a n t i ­
b o d i e s  w i l l  have  b een  p r o d u c e d  i n  e a c h  o f  t h e s e  sewermen t o  
p r o t e c t  a t  l e a s t  a g a i n s t  a f a t a l  i n f e c t i o n  w i t h  t h e  l e p t o s p i r a .  
Anim al e x p e r i m e n t s  have shown t h a t  p r o t e c t i o n  was g i v e n  a f t e r  
i n j e c t i o n  o f  S t u a r t ’ s v a c c i n e .
No g r e a t  s i g n i f i c a n c e  i s  a t t a c h e d  t o  t h e  f a c t  t h a t  one  
y e a r  h a s  p a s s e d  and no c a s e  o f  t h e  d i s e a s e  h a s  o c c u r r e d  among 
t h i s  group o f  sewerm en .  I f  t h e  l a t t e r  s t a t e m e n t  ca n  be made,  
s a y ,  i n  10 o r  15 y e a r s ’ t i m e ,  t h e n  i t  w o u ld  seem r e a s o n a b l e  
t o  c l a i m  t h a t  S t u a r t ' s  v a c c i n e  was t h e  answ er  t o  t h i s  p r o b l e m .
( 4 )  L i m i t a t i o n  i n  t h e  Use o f  Sewerm en. As i n  o t h e r  f i e l d s ,  
where t h e  p r o b le m  o f  t o x i c  h a z a r d s  a r i s e ,  i t  i s  s u g g e s t e d  t h a t  
by  e x p l o r a t i o n  o f  t h e  a v e n u e s  o f  e n g i n e e r i n g  s c i e n c e  i t  m ig h t  
be p o s s i b l e  t o  e v o l v e  a m e c h a n i c a l  method o f  s ew e r  c l e a n s i n g  
and t h e r e b y  r ed u c e  t o  a minimum t h e  e x p o s u r e  o f  human l i f e  t o
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t h e  d a n g e r s  o f  l e p t o s p i r a l  i n f e c t i o n .
( 5 )  C l o s e  S u p e r v i s i o n  o f  Sewermen by t h e  H e a l t h  D e p a r t m e n t . 
As p a r t  o f  an o c c u p a t i o n a l  h e a l t h  s e r v i c e  f o r  t h i s  gro u p  o f  
w o r k e r s ,  i t  i s  e s s e n t i a l  t h a t ,  i m m e d i a t e l y  on t h e  a b s e n c e  due 
t o  i l l n e s s  o f  a sewerman, he be v i s i t e d  a t  home by an i n d u s t r i ­
a l  m e d i c a l  o f f i c e r  from  th e  H e a l t h  D epartm ent  and t h e  c l i n i c a l  
c a s e  and t h e  d i a g n o s i s  d i s c u s s e d  w i t h  t h e  p r i v a t e  p r a c t i t i o n e r .  
I n  e a ch  s u s p i c i o u s  c a s e ,  b l o o d  a g g l u t i n a t i o n  t e s t s  s h o u l d  be 
done a s  e a r l y  a s  p o s s i b l e .  I t  i s  f o r  t h i s  r e a s o n  t h a t  one 
e m p h a s i s e s  t h a t  t h e  H e a l t h  Departm ent  M e d ic a l  O f f i c e r  who h a s  
s h a r e d  t h e  e x p e r i e n c e  o f  work i n  t h e  s e w e r s  and who i s  a c u t e l y  
aware o f  t h e  p o s s i b i l i t y  o f  W e i l ' s  D i s e a s e ,  s h o u l d  s e e  e a c h  
s i c k  sewerman a s  e a r l y  a s  p o s s i b l e  i n  t h e  i l l n e s s .  W h i le  i t  
i s  a d m i t t e d  t h a t  p e n i c i l l i n  h a s  r e v o l u t i o n i s e d  t h e  t r e a t m e n t  
o f  L e p t o s p i r o s i s ,  i t s  e x h i b i t i o n  can o n l y  be s u c c e s s f u l  once  
t h e  d i a g n o s i s  h a s  b e e n  e s t a b l i s h e d  and o n l y  when g i v e n  e a r l y  
i n  t h e  d i s e a s e .
Workmen’ s  C o m p e n s a t io n  and W e i l ’ s  D i s e a s e .
The fam ous  c a s e  o f  Haeburn v .  L o c h g e l l y  I r o n  and S t e e l  
Company, L t d . ,  i n  1 9 2 5 ,  e s t a b l i s h e d  a p r e c e d e n t  i n  B r i t a i n  
w h ereb y  c o m p e n s a t i o n  was awarded f o r  t h e  d e a t h  o f  a c o a l  
w o r k e r  who had a l e p t o s p i r a l  i n f e c t i o n .  I n  1935? f b e  D e p a r t ­
m e n t a l  Committee on C o m p e n sa t io n  f o r  I n d u s t r i a l  D i s e a s e s  
recommended t h a t  i n f e c t i o n  by L.  i c t e r o - h a e m o r r h a g i a e  s h o u l d  
e n t i t l e  a workman t o  c o m p e n s a t io n  f o r  d i s a b l e m e n t ,  b u t  o n l y  i f
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c o n f i r m e d  by b a c t e r i o l o g i c a l ' * o r  s e r o l o g i c a l  e x a m i n a t i o n .
S e v e r a l  c o u r t  c a s e s  are  r e c o r d e d  where c o m p e n s a t i o n  was  p a i d  
f o r  i n f e c t i o n  g a i n e d  i n  t h e  c o u r s e  o f  employment i n  s e w e r s .
I n  G la s g o w ,  i t  h a s  b e e n  t h e  cu s to m  t o  p a y  sewermen f u l l  
w a g es  d u r i n g  a b s e n c e  due t o  i l l n e s s  o r  i n j u r y  d i r e c t l y  a t t r i b u t ­
a b l e  t o  t h e  n a t u r e  o f  t h e  em p loym en t .  For  t h i s  p u r p o se  t h e  
p a t i e n t  i s  v i s i t e d  by a M e d ic a l  O f f i c e r  from  the  H e a l t h  
D epartm ent  ana  t h e  n e c e s s a r y  c e r t i f i c a t e  f o r w a r d e d  t o  t h e  
o f f i c e  o f  P u b l i c  Works.  L e p t o s p i r o s i s  i s  i n c l u d e d  i n  t h e  l i s t  
o f  c o n d i t i o n s  f o r  w h ic h  s i c k  Pay i s  p a i d .
The a d v e n t  o f  t h e  N a t i o n a l  I n s u r a n c e  ( I n d u s t r i a l  
I n j u r i e s )  A ct  i n  J u l y ,  1 9 4 8 ,  h a s ,  i n  p r a c t i c e ,  made no m a t e r i a l  
a l t e r a t i o n  t o  t h e  c o m p e n s a t io n  s i d e  o f  t h i s  d i s e a s e  a s  f a r  a s  
t h e  Glasgow Sewermen are  c o n c e r n e d .
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Chapter V III .
THiii RESULTS OF M&DICAL EXAMINATIONS.
A. G e n e r a l  E x a m i n a t i o n .
W i t h i n  t h e  same age group l i t t l e  d i f f e r e n c e  e x i s t e d  
b e t w e e n  t h e  sewermen and t h e  c o n t r o l s .  The sewermen g e n e r a l l y  
h a d  p a l e r  c o m p l e x i o n s  and were  h e a v i e r .  I n  t h e  o l d e r  men, t h e  
c h e s t  e x p a n s i o n  w as  s l i g h t l y  g r e a t e r  i n  sewermen t h a n  i n  t h e  
c o n t r o l  g r o u p .  A f e a t u r e  o f  t h e  g e n e r a l  e x a m i n a t i o n  was  t h e  
h i g h l y  d e v e l o p e d  m u s c u l a t u r e  o f  arms and f o r e a r m s  i n  sewermen,  
a l s o  f o u n d  i n  some o f  th e  c o n t r o l s ,  f o r  e x a m p le ,  i n  r e f u s e  
c a r r i e r s .
B. C a r d i o v a s c u l a r  S y s tem  (T a b le  2 b ) .
( a )  C l i n i o a l  E x a m i n a t i o n .
The q u a l i t y  o f  n e a r t  sou n d s  o f  s e v e r a l  sewermen was  
f o u n d  t o  be p o o r e r  t h a n  i n  t h e  c o n t r o l s  o f  t h e  same a g e .
D uring  e x e r c i s e  t o l e r a n c e  t e s t s  jQf0 o f  t h e  sewermen d e v e l o p e d  
b r e a t h l e s s n e s s  i n  some d e g r e e ,  more p r o n o u n c e d  i n  th e  o l d e r  
men, and p r e s e n t  i n  a l l  age g r o u p s  o v e r  35 y e a r s .  I n  13  men 
t h i s  t e s t  was p o o r ,  th e  p u l s e  t a k i n g  l o n g e r  th a n  50 s e c o n d s  
t o  r e t u r n  t o  t h e  r e s t i n g  r a t e  a f t e r  c e s s a t i o n  o f  e x e r c i s e .
Only one sewerman h a d  lu n g  d i s e a s e  s u f f i c i e n t  t o  e x p l a i n  h i s  
b r e a t h l e s s n e s s  a f t e r  e x e r t i o n .  N ine  o f  t h e  6 l  c o n t r o l s  a g e d  
o v e r  30 y e a r s  became b r e a t h l e s s  d u r in g  t h e  t e s t ,  t h e  p u l s e s  o f  
s e v e n  men t a k i n g  more t h a n  50 s e c o n d s  t o  r e t u r n  t o  t h e  r e s t i n g  
r a t e .  Three  o f  t h o s e  men s u f f e r e d  from h y p e r t e n s i o n ,  w h i l e
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a n o t h e r  two c o n t r o l s  nad lu n g  d i s e a s e  w h ic h  could, a c c o u n t  f o r  
t h e i r  b r e a t h l e s s n e s s  on e x e r t i o n .
A l l  o f  t h e  sewermen g i v i n g  a p o o r  r e s p o n s e  t o  t h e  t e s t  
w ere  o v e r  t h e  age o f  4^ y e a r s  ( T a b l e  No. 2 7 ) .  L e n g t h  o f  s e r v i c e  
a p p e a r e d  t o  have  an a d v e r s e  e f f e c t  on t h e  e x e r c i s e  t o l e r a n c e  o f  
sewermen, t h e  x 2 - t e s t  showing t h a t  t h e  r e s u l t s  i n  T a b le  No. 28 
were  n o t  l i k e l y  t o  have o c c u r r e d  m e r e l y  by c h a n c e .
On t h e  b a s i s  t h a t  b l o o d  p r e s s u r e  r e a d i n g s  o v e r  160 mms. 
m ercu ry  ( s y s t o l i c )  and 100 o r  o v e r  ( d i a s t o l i c )  a re  abn orm al ,  
f i v e  sewermen were  f o u n d  t o  have h y p e r t e n s i o n .  W h i le  t h e y  were  
a l l  o v e r  t h e  age o f  ^0 y e a r s ,  i t  seems s i g n i f i c a n t  t h a t  t h e i r  
s e r v i c e  i n  t h e  s e w e r s  was l o n g .  Each o f  t h e  t h r e e  c o n t r o l s  
w i t h  h y p e r t e n s i o n  had  b een  f o r c e d  t o  s e e k  l e s s  a rd u o u s  e m p lo y ­
ment b e c a u s e  o f  h e a r t  d i s e a s e .
( b ) B l o o d  E x a m i n a t i o n s .
A p i l o t  s u r v e y  o f  s p e c i m e n s  from  16  sewermen r e v e a l e d  
an u n d u l y  h i g h  p r o p o r t i o n  o f  h a e m o g lo b in  l e v e l s  i n  e x c e s s  o f  
1 4 . 8  gms. p e r  c e n t .  I n  th e  a b s e n c e  o f  a b n o r m a l i t i e s  i n  t h e  
o t h e r  b l o o d  co m p o n en ts ,  i t  was d e c i d e d  t o  r e s t r i c t  b l o o d  
e x a m i n a t i o n  o f  t h e  f u l l  s e r i e s  t o  t o t a l  r e d  c e l l  c o u n t s  and  
h a e m o g lo b in  e s t i m a t i o n s  ( T a b le  No. 2 9 ) .
( i )  H aem og lob in  L e v e l s . The p e r c e n t a g e  d i s t r i b u t i o n  
o f  t h e  h a e m o g lo b in  l e v e l s  o f  sewermen and th e  c o n t r o l  group  
are  shown, i n  Chart  No. 2 ,  i n  r e l a t i o n  t o  t h o s e  o f  m a r r i e d  
m a l e s  i n  B r i t a i n  i n v e s t i g a t e d  i n  th e  M e d ic a l  R e s e a r c h  C o u n c i l ’ s
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S u rv ey  d u r in g  1 9 4 3 . The f i g u r e s  i n  the  1943  s u r v e y  c o v e r  a g e -  
g r o u p s  from  18 t o  o v e r  60 y e a r s  and i n c l u d e  members from a l l  
o f  t h e  s o c i a l  c l a s s e s  d e f i n e d  by th e  R e g i s t r a r - G e n e r a l .
The c u r v e  o f  t h e  c o n t r o l  group  (C h a r t  N o . 2)  f o l l o w s  
t h e  t r e n d  o f  t h e  m .R .G .  s tu d y  e x c e p t  t h a t  i t s  mean i s  8 ^  
compared w i t h  t h e  102^  (H aldane  S c a l e )  o f  t h e  1943  i n v e s t i ­
g a t i o n .  The v a l u e s  o f  th e  p e r c e n t a g e  f r e q u e n c y  d i s t r i b u t i o n  
o f  h a e m o g lo b in  l e v e l s  i n  Glasgow sewermen, h o w e v e r ,  g i v e  a  
f l a t t e n e d  cu rve  w h ic h  r i s e s  t o  a peak  beyond t h e  110 mark 
(mean 9 5 * 3 5 •
On com paring  t h e  c o n t r o l  group w i t h  t h e  M.R.C. S u r v e y ,  
t h e  d i f f e r e n c e  b e t w e e n  t h e i r  mean h a e m o g l o b i n  l e v e l s  i s  17 
t i m e s  t h e i r  s t a n d a r d  e r r o r  o f  d i f f e r e n c e  ( T a b le  No. 3 0 ) .  
S i m i l a r l y ,  t h e r e  i s  a s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  t h e  mean 
f o r  sewermen and t h e  M.R.C. S u rv ey  ( m a r r i e d  m a l e s ) ,  t h e  
d i f f e r e n c e  o f  means being' more t h a n  t w i c e  t h e i r  s t a n d a r d  e r r o r  
o f  d i f f e r e n c e .  I t  i s  f e l t ,  h o w e v e r ,  t h a t  g r e a t e r  im p o r t a n c e  
i s  a t t a c h e d  t o  t h e  f i n d i n g  t h a t  t h e  mean h a e m o g lo b in  l e v e l  o f  
sewermen i s  s i g n i f i c a n t l y  g r e a t e r  t h a n  t h a t  o f  t h e  c o n t r o l  
g r o u p ,  th e  d i f f e r e n c e  i n  means b e i n g  f o u r  t i m e s  t h e i r  s t a n a a r d  
e r r o r  o f  d i f f e r e n c e .
( i i )  Red C e l l  C o u n t s . On c o m p a r i s o n  o f  th e  f r e q u e n c y  
d i s t r i b u t i o n  o f  r e d  c e l l  c o u n t s  i n  sewermen and t h e  c o n t r o l  
g r o u p  ( T a o l e  No. 31 and Chart  No. 3) * t h e  d i f f e r e n c e  b e t w e e n  
t h e i r  means i s  g r e a t e r  t h a n  t w i c e  t h e i r  s t a n d a r d  e r r o r  o f  
d i f f e r e n c e .  T h i s  s u g g e s t s  t h a t  th e  d i f f e r e n c e s  b e tw e en  t h e
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two s e r i e s  are u n l i k e l y  t o  have  o c c u r r e d  by c h a n c e .  A l s o ,  
t h e r e  i s  a c l o s e  c o r r e l a t i o n  b e tw e en  t n e  h a e m o g lo b in  l e v e l  
and t h e  r e d  c e l l  c o u n t  i n  sewermen,  t h e  c o r r e l a t i o n  c o e f f i c i e n t
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b e i n g  i n  t h e  r e g i o n  o f  0 . 8 .
T hese  are  t h e  r e s u l t s  o n l y  o f  t h e  b l o o d  e x a m i n a t i o n  
c a r r i e d  o u t  a t  th e  t i m e  o f  t h e  f i r s t  m e d i c a l  e x a m i n a t i o n  o f  
e a o h  sewerman.  The b l o o d s  o f  sewermen show h i g h e r  l e v e l s  o f  
h a e m o g lo b in  th a n  t h o s e  o f  th e  c o n t r o l  g r o u p ,  y e t  t h e i r  mean i s  
l o w e r  th a n  t h a t  o f  t h e  g e n e r a l  p o p u l a t i o n  ( i t  being- assum ed  
t h a t  t h e  1944  M.R.C. R eport  s t i l l  a p p l i e s  t o  t h e  n a t i o n ) .
I n  Chart  No.  2 th e  g r a p h  f o r  sewermen t e n d s  t o  be a s  s y m m e t r i c a l ,  
s u g g e s t i n g  p e r h a p s  t h a t  th e  p o p u l a t i o n  r e v i e w e d  i s  n o t  homo-  
g e n i o u s  i n  r e s p e c t  o f  h a e m o g l o b i n .  R e p e t i t i o n  o f  t h e  b l o o d  
e x a m i n a t i o n  on t h e s e  men whose h a e m o g lo b in  l e v e l s  were h i g h  
show ed ,  i n  some i n s t a n c e s ,  a f a l l ,  w h i l e  o t h e r s  r em a in e d  h i g h  
o r  were  r a i s e d .
S e r i a l  b l o o d  e x a m i n a t i o n s  we re made on 14  v o l u n t e e r s  
from  t h e  sewerm en,  some o f f e r i n g  b l o o d  more f r e q u e n t l y  th a n  
o t h e r s .  The m a t e r i a l  was o b t a i n e d  ab o u t  one hou r  a f t e r  
c e s s a t i o n  o f  work from  b o t h  d a y -  and n i g h t - s h i f t  e m p l o y e e s ,  
e x c e p t  f o r  t h e  c o n s e c u t i v e  s p e c im e n s  g i v e n  by 13 o f  t h e s e  men
on t h e  day t h e y  s t o p p e d  work f o r  t h e i r  a n n u a l  h o l i d a y  and a g a i n
t h r e e  w e e k s 1 l a t e r ,  i m m e d i a t e l y  p r i o r  t o  resu m in g  work 
( T a b l e  No. 32)  ( C h a r t  No. 4 ) .
In  n i n e  i n s t a n c e s  t h e r e  was a r i s e  i n  the  h a e m o g l o b i n
l e v e l  du r in g  t h e  t h r e e  w e e k s ’ h o l i d a y ,  w h i l e  i n  f o u r  c a s e s
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t h e r e  was a f a l l .  One sewerman (C a se  No.  22 )  was o f f  work f o r  
f i v e  w e ek s  s u f f e r i n g  from s c i a t i c a ,  d u r in g  w h ic h  t im e  t h e r e  
was a r i s e  i n  h i s  h a e m o g lo b in  l e v e l  from 10 t o  12 grams p e r  
c e n t .  U s u a l l y  a change from one s ew e r  t o  a n o t h e r  a l t e r e d  t h e  
g e n e r a l  t r e n d  o f  t h e  h a e m o g lo b in  l e v e l .
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Three  men ( C a s e s  No. 1 ,  11 and 2b)  worked t o g e t h e r  on 
n i g h t - s h i f t  and t h e i r  h a e m o g lo b in  l e v e l s  f o l l o w e d  r o u g h l y  t h e  
s a m e . t r e n d .  Case No. 1 d i d  m o s t  o f  h i s  work a t  t h e  t o p  o f  th e  
m an hole  o p e r a t i n g  t h e  w in c h  d u r in g  t h e  m a j o r  p a r t  o f  t h i s  
p e r i o d  o f  r ev ie w #  B ec a u se  o f  h i s  age and l e n g t h  o f  s e r v i c e ,  
h i s  m a t e s  c o n s i d e r e d  him u n f i t  f o r  t h e  h e a v y  work down b e low  
and so " c a r r i e d "  him on th e  s u r f a c e ,  an e x t r a  man b e i n g  a v a i l ­
a b l e  t o  t h i s  s q u a d .  During t h e  c o u r s e  o f  h i s  work i n  t h e  
v i c i n i t y  o f  t h e  manhole  he  i n h a l e d  a c o n s i d e r a b l e  amount o f  
sew e r  g a s .
N in e  sewermen ( C a s e s  1 ,  7 > H ;  18 ;  2 2 ,  2b ,  32 ,  33 and  
4 1 )  worked  i n  b r i c k  s e w e r s ,  w h i l e  t h r e e  ( C a s e s  1 0 ,  29 and 35)  
w o rk ed  i n  p i p e  s e w e r s  during  t h i s  p e r i o d  o f  45 w e e k s .  Two 
sewermen ( C a s e s  8 and 30) w orked  f o r  t h e  f i r s t  p a r t  o f  t h e  
p e r i o d  i n  p i p e  s e w e r s ,  b u t  d u r in g  t h e  l a t t e r  p a r t  t h e y  were  
t r a n s f e r r e d  t o  t h e  em ergen cy  squad and e m p lo y e d  i n  v a r i o u s  
b r i c k  s e w e r s .  From t h e  8 t h  t o  th e  2 9 t h  w e ek ,  Case No. 8 had  
o n l y  i n t e r m i t t e n t  e n t r i e s  i n t o  t h e  s e w e r s  a s  he was  being- 
g i v e n  work i n v o l v i n g  l i m i t a t i o n  o f  s t r a i n  on h i s  back and  
k n e e s ,  w h i l e  r e c e i v i n g  p h y s i o t h e r a p y  a t  a h o s p i t a l  o u t - p a t i e n t
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d e p a r t m e n t .  T h e r e a f t e r  he r e t u r n e d  t o  t h e  norm al  work o f  t h e  
e m erg en cy  s q u a d .  Case No. 30 j o i n e d  th e  em ergency  squad  i n  
t h e  35 th  week o f  t h e  p e r i o d .  C a s e s  22. and 26 e x ch a n g e  a s h i f t s  
i n  th e  29 t h  w e e k .
W it h o u t  e x c e p t i o n ,  t h e r e  w as  a r i s e  i n  h a e m o g lo b in  
and r e d  c e l l  c o u n t s  on r e t u r n  t o  t h e  s e w e r s  a f t e r  an a b s e n c e .
The h a e m o g l o b i n  r o s e  t o  a  l e v e l  i n  t h e  r e g i o n  o f  16  gram s ,  
p e r  c e n t ,  and t h e n  s t a r t e d  t o  f a l l -  I n  some i n s t a n c e s ,  i t  
r e m a in e d  h i g h  f o r  s e v e r a l  w e e k s ,  b u t  i n  one c a s e  (N o .  33) i t  
f e l l  t o  a  l e v e l  b e lo w  t h a t  f o u n d  a t  t h e  p o s t - h o l i d a y  e x a m in a ­
t i o n .
D i s c u s s i o n .
The above s e r i e s  o f  r e a d i n g s  show j u s t  how v a r i a b l e  
ca n  be th e  f i n d i n g s  on t h e  e x a m i n a t i o n  o f  t h e  h a e m o g lo b in  and  
r e d  c e l l  c o u n t s  i n  sewermen. U n d o u b t e d l y ,  owing t o  t h e  d i f f i ­
c u l t i e s  i n v o l v e d  i n  o b t a i n i n g  b l o o d  sa m p le s  from t h e s e  men,  
many a d d i t i o n a l  v a r i a t i o n s  h ave  b e e n  m i s s e d ,  b u t  i t  i s  f e l t  
t h a t  t h e r e  i s  s u f f i c i e n t  e v i d e n c e  t o  j u s t i f y  t h e  s t a t e m e n t  
t h a t  t h e s e  r e s u l t s  i n d i c a t e  d e v i a t i o n s  from what may be te r m ed  
t h e  o r d i n a r y  f l u c t u a t i o n s  i n  t h e  b l o o d  com pon ents  a s s o c i a t e d  
w i t h  h e a l t h  and work i n  a h e a l t h y  e n v i r o n m e n t .
Whitby ana B r i t t o n  ( 1 9 4 6 )  quote  t h e  a d u l t  l i m i t s  o f  
n o r m a l i t y  a s  1 3 - 8  t o  17 grams h a e m o g lo b in  p e r  100 m i l l i l i t r e s  
and 4 . 2  t o  5 - 4  m i l l i o n s  r e d  c e l l s  p e r  c u b i c  m i l l i m e t r e  o f  b l o o d .  
I n  m a l e s ,  th e  a v e r a g e  normal f i g u r e s  are  c o n s i d e r e d  t o  be 1 5 . 6
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grams h a e m o g lo b in  p e r  c e n t ,  and 5*5'  m i l l i o n s  r e d  c e l l s  p e r  
c u b i c  m i l l i m e t r e  o f  o l o o a .  V a r i o u s  w o r k e rs  have shown t h a t  
t h e r e  i s  a d i u r n a l  v a r i a t i o n  i n  t h e  h a e m o g lo b in  l e v e l  o f  o v e r  
1 0 $ ,  t h e  m in im a l  v a r i a t i o n  o c c u r r i n g  b e tw e en  t h e  h o u r s  o f  5 and  
7 p .m .  I n  a d d i t i o n ,  t h e r e  i s  a s m a l l  r e d u c t i o n  i n  th e  haemo­
g l o b i n  l e v e l  i n  o l d  a g e ,  t h e  a v e ra g e  v a l u e  i n  m a l e s  betwee^  
t h e  a g e s  o f  60 and 1 0 4  y e a r s  b e i n g  1 4 . 3  grams p e r  c e n t .
( M i l l e r  1939 q u o t e d  by t fh i tby  and B r i t t o n ) .  The 19 4 3  M.R.C.  
s u r v e y  r e c o r d s  t h a t  t h e r e  was a s l i g h t  f a l l  i n  t h e  mean haemo­
g l o b i n  l e v e l  o f  m a l e s  o v e r  t h e  age  o f  5 °  y e a r s .
P h y s i o l o g i c a l  f a c t o r s  h a v i n g  an i n f l u e n c e  on haemo­
g l o b i n  l e v e l s  are -
( 1 )  I n t a k e  o f  h a e m o p o i e t i c  p r i n c i p l e s ,  n a m e ly ,
i r o n ,  v i t a m i n  C, p r o t e i n ,  a n t i - p e r n i c i o u s  anaemia  
f a c t o r ,  b i l e ,  p i g m e n t s  and t r a c e s  o f  m e t a l s  o t h e r  
t h a n  i r o n .
( 2 )  A b s o r p t i o n  o f  h a e m o p o i e t i c  p r i n c i p l e s ,  f o r  e x a m p le ,
d e f i c i e n t  a b s o r p t i o n  due t o  a c h l o r h y d r i a ,  d i e t e t i c  
e x c e s s  o f  p h y t i c  a c i d .
( 3 )  I n c r e a s e d  demands f o r  h a e m o p o i e t i c  p r i n c i p l e s ,  s u c h  a s
e x t e r n a l  b l o o d  l o s s ,  p r e g n a n c y ,  r a p i d  g r o w t h .
( 4 )  Changes  i n  p la sm a  volume due t o  -
( a )  e x e r c i s e ;
( b )  c h a n g e s  o f  t e m p e r a t u r e ;
( c )  change o f  p o s t u r e ;  and
( d )  p r e g n a n c y .
I n  t h e  c o n t r o l  group th e  h a e m o g l o b i n  l e v e l s  were  
m a t e r i a l l y  b e low  t h o s e  f o u n d  i n  th e  M.R.C.  s u r v e y .  F a c t o r s
( 2 ) ,  ( 3 )  and ( 4 ) ( d )  can  be e x c l u d e d  i n  t h e i r  c a s e .  B ec a u se  o f  
t h e  d i e t e t i c  h a b i t s  o f  t h e  l o w e r  s o c i a l  c l a s s e s  i n  th e  G lasgow
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a r e a ,  i t  i s  s u g g e s t e d  t h a t  the  l o w e r i n g  o f  t h e  mean h a e m o g l o b i n  
l e v e l  i n  t h i s  group i s  due t o  l a c k  o f  i r o n  i n  t h e  d i e t  w i t h  
p r o t e i n  i n t a k e  on t h e  low s i d e .  P r e v i o u s  e x p e r i e n c e  i n  t h e  
e x a m i n a t i o n  o f  b l o o d s  o f  o p e r a t i v e s  i n  a w e a v in g  m i l l  i n  t h e  
e a s t - e n a  o f  t h e  c i t y  (where  a h i g h  i n c i d e n c e  o f  i r o n  d e f i c i e n c y  
a n a e m ia  was f o u n d  among t h e  f e m a l e s )  c o n f i r m s  t h a t ,  i n  t h e  
f a m i l i e s  o f  s o c i a l  c l a s s e s  4 and 3 i*1 G la s g o w ,  lo w  i n t a k e  o f  
i r o n  m a n i f e s t s  i t s e l f  a s  anaemia i n  t h e  f e m a l e s  and a s  l o w e r e d  
h a e m o g lo b in  l e v e l s  i n  t h e  m a l e s .  O nly  i n  a few  i n s t a n c e s  among 
t h e  c o n t r o l  group  were  t h e r e  f o u n d  b l o o d  f i l m s  s h o w in g  g r o s s  
c h a n g e s  o f  i r o n  d e f i c i e n c y  a n a em ia .
B l o o d  e x a m i n a t i o n s  on f i v e  sewermen i m m e d i a t e l y  b e f o r e  
t h e y  resum ed work a f t e r  s i c k n e s s  a b s e n c e  r e v e a l e d  t h a t  t h e i r  
h a e m o g lo b in  l e v e l s  were  c l o s e  t o  t h e  mean o f  t h e  c o n t r o l  g r o u p .  
D uring  t h e  p e r i o d  o f  t h i s  i n v e s t i g a t i o n  t h e r e  were f i v e  e n t r a n t s  
t o  t h e  j o b  o f  sewerman, and s e r i a l  b l o o d  e x a m i n a t i o n s  ( i n c l u d i n g  
one b e f o r e  em ploym en t)  showed c h a n g e s  s i m i l a r  t o  t h o s e  o c c u r r i n g  
i n  sewermen o f  s e v e r a l  y e a r s 1 e x p e r i e n c e  (C h a r t  No.  5 )*  A 
f u r t h e r  i n d i c a t i o n  o f  t h e  t r u e  b a s e  l e v e l  o f  h a e m o g lo b in  among 
sewermen was g i v e n  by th e  r e s u l t s  o f  t h e  e x a m i n a t i o n  a t  t h e  en d  
o f  t h e  a n n u a l  h o l i d a y .  The mean v a l u e  o f  t h e  14  men exam in ed  
t h e n  was 1 2 . 7  grams p e r  c e n t .  ( 8 5 $  H aldane  s c a l e ) ,  t h a t  i s ,  
t h e  same a s  t h e  mean l e v e l  f o r  t h e  c o n t r o l  g r o u p .
T h u s ,  i t  seems r e a s o n a b l e  t o  deduce  t h a t ,  b a s i c a l l y ,  
sewermen b e l o n g e d  t o  t h e  same h a e m o g lo b in  group  a s  the  s e r i e s  o f
c o n t r o l s ,  and t h a t  t h e  c o n d i t i o n s  o f  worm were r e s p o n s i b l e  f o r
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t h e  wide  v a r i a t i o n s  i n  h a e m o g lo b in  l e v e l s  o b s e r v e d  i n  sewermen.
I n  t h e  M.R.C. s u r v e y ,  t h e r e  a p p e a r e d  t o  be a r e l a t i o n ­
s h i p  b e tw e e n  t h e  mean h a e m o g lo b in  l e v e l s  and th e  o c c u p a t i o n a l  
g r o u p s  s t u d i e d ,  and i t  was s u g g e s t e d  t h a t  t h e r e  i s  an  optimum  
l e v e l  f o r  t h e  t y p e  o f  work don e .  Case ( 1 9 4 7 ) f o u n d  t h a t ,  
d u r in g  a c o u r s e  o f  t r a i n i n g ,  t h e  mean h a e m o g lo b in  l e v e l s  o f  
s u b s t a n d a r d  army r e c r u i t s  r o s e  ana t h e  s c a t t e r  round t h e  mean  
( c o e f f i c i e n t  o f  v a r i a t i o n )  became c o n s i d e r a b l y  s m a l l e r .  T h i s  
he a t t r i b u t e d  t o  a t e n d e n c y  t o  c o n v e r g e n c e  on a mean v a l u e  
"which i s  p e r h a p s  p h y s i o l o g i c a l l y  more s u i t e d  t o  t h e  p a r t i c u l a r  
mode o f  l i f e  f o r  w h ic h  th e  t r a i n i n g  was a p r e p a r a t o r y  p r o c e s s . "  
I n  sewermen,  i t  i s  n o t  p o s s i b l e  t o  e s t a b l i s h  a t r u e  v a l u e  o f  
t h e i r  mean h a e m o g lo b in  l e v e l  on t h i s  b a s i s ,  b e c a u s e  ( a )  t h e y  
do n o t  work u n d e r  i d e n t i c a l  c o n d i t i o n s  a t  th e  same t i m e ,  and
( b )  v a r i a t i o n s  i n  i n d i v i d u a l  l e v e l s  o c c u r  d u r in g  c o n t i n u o u s  
s p e l l s  o f  work i n  any one s e w e r .
P h y s i o l o g i c a l  f a c t o r s  i n f l u e n c i n g  h a e m o g lo b in  l e v e l s  
i n  sewermen may be t h o s e  p r o d u c i n g  h a e m o - c o n c e n t r a t i o n ,  n a m e l y ,  
( a )  e x e r c i s e ,  ( b )  c h a n g e s  o f  t e m p e r a t u r e ,  and ( c )  change  o f  
p o s t u r e .  I t  i s  a c c e p t e d  t h a t  t h e s e  f a c t o r s  have o n l y  a 
t em p o ra ry  e f f e c t  on h a e m o - c o n c e n t r a t i o n ,  and,  s i n c e  e a c h  man 
had  h i s  b l o o d  e x a m in e d  a f t e r  a p e r i o d  o f  c o m p le te  r e s t ,  i t  
seem s  u n l i k e l y  t h a t  any o f  them are r e s p o n s i b l e  f o r  th e  c h a n g e s  
n o t e  d above .
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G. C o n d i t i o n s  o f  th e  L u n g s .
Only t h r e e  men had p h y s i c a l  s i g n s  o f  c h e s t  d i s e a s e  a t  
t h e  c l i n i c a l  e x a m i n a t i o n s ,  w h i l e  a f u r t h e r  t h r e e  showed  
r a d i o l o g i c a l  d e v i a t i o n s  from n o r m a l i t y .  T hese  i n c l u d e d  f o u r  
c a s e s  o f  pu lm onary  t u b e r c u l o s i s  ( o n e  e a r l y ,  one c h r o n i c  and  
two h e a l e d ) , . one c a s e  o f  c h r o n i c  b r o n c h i t i s  and one c a s e  o f  
pn eu m onia .  C l i n i c a l  n o t e s  on t h e s e  sewermen are  i n c l u d e d  i n  
t h e  a p p e n d i x .
Among t h e  c o n t r o l  group were fo u n d  e l e v e n  c a s e s  w i t h  
r a d i o l o g i c a l  d e f e c t s  o f  t h e  l u n g s ,  c l i n i c a l  s i g n s  and symptoms  
b e i n g  n o t e d  i n  s e v e n .  ( T a b le  No. 33)*
The t o t a l  i n c i d e n c e  o f  c h e s t  c o n d i t i o n s  a p p e a r e d  t o  be  
v e r y  s i m i l a r  i n  t h e  two g r o u p s ,  sewermen and c o n t r o l s .
( T a b l e  No. 3 4 ) .
D, Abdominal D e f e c t s . ( T a b l e  No. 35)
The m o s t  s i g n i f i c a n t  f e a t u r e  was th e  l a r g e  number o f  
c a s e s  o f  i n d i g e s t i o n  among t h e  sew erm en .  T h e i r  main c o m p l a i n t  
was t h e  e r u c t a t i o n  o f  g a s  and a c i d  f l u i d  i n t o  t h e  mouth -  
" h e a r t -b u r n "  . O th er  symptoms were  a f e e l i n g  o f  f u l n e s s  i n  t h e  
abdomen, t h e  p a s s a g e  o f  f l a t u s ,  and ,  i n  s e v e r a l  i n s t a n c e s ,  p a i n  
i n  t h e  h yp och ondr iu m .
Case No. 42 had a h i s t o r y  o f  p e p t i c  u l c e r a t i o n ,  w h i l e  
C a s e s  No.  27 and 37 frad b een  o f f  work on a c c o u n t  o f  g a s t r i t i s .  
T hese  t h r e e  men h aa  vague  d i s c o m f o r t  on p a l p a t i o n  o f  t h e  u p p e r  
abdomen. Upper a b d o m in a l  p a i n  came on h a l f - a n - h o u r  a f t e r  most
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m e a l s  and was  r e l i e v e d  by taking' f o o d .  Only Case No. 42 had  
r a d i o l o g i c a l  e v i d e n c e  o f  u l c e r a t i o n .
Three  men i n  one n i g h t - s h i f t  squad  ( O a s e s  No. 1 1 ,  36 
and 38)  c o m p la i n e d  o f  h e a r t b u r n  e s p e c i a l l y  i n  t h e  morning  
- f o l l o w i n g  u p p e r  ab d om in a l  p a i n  w h ic h  s t a r t e d  abou t  m i d n i g h t .
Two o f  th e  men d i d  n o t  smoke n o r  d r in k  a l c o h o l .  F r e q u e n t l y  
t h e y  were a c t i v e l y  s i c k .  A l l  s t a t e d  t h a t  t h e i r  symptoms seemed  
t o  v a r y  a c c o r d i n g  t o  t h e  s e w e r  i n  w h ic h  t h e y  were  w o r k i n g .
They named c e r t a i n  s e w e r s  where t h e  s tom ach c o n d i t i o n  became  
w o r s e ,  and m e n t i o n e d  t h a t  symptoms im p ro v ed  a f t e r  t r a n s f e r r i n g  
t o  work i n  a n o t h e r  s e w e r .
F i v e  sewermen ( N o s .  6,  13* 1 5 j 21 and 31) c o m p la i n e d  o f  
o c c a s i o n a l  a t t a c k s  o f  i n d i g e s t i o n  l a s t i n g  from  t h r e e  t o  s i x  
w e e k s ,  so m et im es  o f  su ch  s e v e r i t y  a s  t o  n e c e s s i t a t e  a b s e n c e  
from  work f o r  a few d a y s .  JSach o f  t h e s e  men was o b s e r v e d  
e r u c t a t i n g  g a s  and f l u i d  i n t o  t h e  mouth d u r in g  t h e i r  i n t e r v i e w s .  
Two a t e  l i t t l e  m eat  b e c a u s e  t h e y  t h o u g h t  t h a t  i t  a g g r a v a t e d  
t h e i r  symptoms.
Three  men i n  e a c h  group  (sew erm en  and c o n t r o l s )  were  
c l a s s i f i e d  a s  c o r p u l e n t ,  w h i l e  a f u r t h e r  s i x  sewermen and f i v e  
c o n t r o l s  had  s l i g h t  p r o t u b e r a n c e  o f  th e  abdomen due t o  w e a k n e ss  
o f  t h e  m u s c l e s  o f  t h e  abd om ina l  w a l l .  Each o f  t h e  men w i t h  
s l i g h t  p r o t u b e r a n c e  o f  t h e  abdomen was  o v e r  th e  age o f  50 y e a r s  
and t h e i r  a p p e a r a n c e  c o u l a  be t e r m e d  " m i d d le - a g e  s p r e a d " .  Of  
t h e  s i x  men c l a s s i f i e d  as  c o r p u l e n t ,  a l l  had g ood  abd om ina l
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m u s c u l a t u r e  ana  a l l  w ere  m od era te  b e e r  d r i n k e r s .  V i s c e r o p t o s i s  
o f  such  a d e g r e e  a s  t o  produ ce  symptoms was  n o t  p r e s e n t  i n  any  
o f  t h e  men.
F a c t o r s  i n f l u e n c i n g  t h e  p r o d u c t i o n  o f  i n d i g e s t i o n  may­
be l i s t e d  u n d e r  such  h e a d i n g s  a s  d i e t e t i c  i n d i s c r e t i o n s ,  s o c i a l  
h a b i t s ,  e x c e s s i v e  t o b a c c o  and a l c o h o l ,  i r r e g u l a r i t y  o f  m e a l s ,  
o r g a n i c  and f u n c t i o n a l  d i s e a s e s ,  a n a ,  f i n a l l y ,  o c c u p a t i o n a l  
f a c t o r s  i n v o l v i n g  t o x a e m i a .  A l l  e x c e p t  t h e  l a s t - n a m e d  have  an 
e q u a l  i n f l u e n c e  on t h e  two g r o u p s  o f  men u n d e r  r e v i e w .  Only  i n  
t h e  n a t u r e  o f  employment do t h e  g r o u p s  m a t e r i a l l y  d i f f e r ,  and  
i t  w o u ld  a p p e a r  t h a t  f a c t o r s  a s s o c i a t e d  w i t h  th e  w o r k in g  c o n ­
d i t i o n s  o f  sewermen must  be h e l d  t o  a c c o u n t  f o r  t h e  h i g h  
i n c i d e n c e  o f  d i g e s t i v e  c o m p l a i n t s  among them .
E . C o n d i t i o n s  o f  th e  N e rv o u s  S y s t e m .
S p e c i a l  a t t e n t i o n  was p a i d  t o  s e n s e  o f  b a l a n c e ,  
a c t i v i t y  o f  r e f l e x e s  and p r e s e n c e  o f  t r e m o r s  o f  t h e  h a n d s  i n  
t h e  c o u r s e  o f  t h e  e x a m i n a t i o n s .
A p a r t  from t h e  two c a s e s  o u t l i n e d  i n  t h e  a p p e n d i x ,  t h e  
f i n d i n g s  i n  T ab le  No. 3b do n o t  seem t o  f i t  i n  w i t h  th e  s i g n s  
o f  any o f  t h e  commoner n e u r o l o g i c a l  c o n d i t i o n s .  Not a l l  o f  
t h e  c a s e s  show t h e  same d e f e c t s .  C e r t a i n  o f  th e  f i n d i n g s  
m igh t  be a s c r i b e d  t o  t h e  t e n s i o n  o f  a m e d i c a l  i n t e r v i e w ,  th o u g h  
a r e a l  a t t e m p t  was  made t o  red uce  t h i s  f a c t o r  t o  a minimum by  
a l e n g t h y  t a l k  w i t h  e a c h  man b e f o r e  any p a r t  o f  th e  e x a m i n a t i o n  
w as  c a r r i e d  o u t .  I n  C asos  No. 2 0 ,  2 1 ,  2 2 ,  3b, 40 and 42 a 
d e g r ee  ox excitability was p r e s e n t  th r o u g h o u t  th e  whole
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e x a m i n a t i o n ;  t h e  men were o f  w o r r y i n g  t y p e s  and made c o m p l a i n t s  
o f  f r e q u e n t  h e a d a c h e s  ana v a r i o u s  o t h e r  m inor  a i l m e n t s ,  two b e i n g  
n a i l - b i t e r s .
I n  g e n e r a l ,  t h e  m ain  f e a t u r e s  o f  t h e  e x a m i n a t i o n  o f  t h e  
n e r v o u s  s y s t e m  were  t h e  l a r g e  p e r c e n t a g e  o f  c a s e s  show ing  l o s s  
o f  abdom ina l  r e f l e x e s  and a l s o  t h e  h i g h  i n c i d e n c e  o f  u n s t e a d i ­
n e s s  when s t a n d i n g  w i t h  t h e  h e e l s  and t o e s  t o g e t h e r ,  e s p e c i a l l y  
when t h e  e y e s  were  c l o s e d .  L o s s  o f  abd om ina l  r e f l e x e s  
( H u t c h i s o n ,  K. and H u n t e r ,  D . , 1 9 4 1 )  i s  commonly e n c o u n t e r e d  i n  
t h e  e l d e r l y ,  t h e  s t o u t  and i n  p r e g n a n t  women. I n  two sewermen  
and. i n  t h r e e  members o f  t h e  c o n t r o l  g r o u p ,  one ca u se  o f  t h e  
a b s e n c e  o f  t h e s e  r e f l e x e s  c o u l d  be t h e  p r e s e n c e  o f  s c a r s  o f  
ab d om in a l  o p e r a t i o n s .  I n  t h r e e  sewermen o b e s i t y  may be t h e  
c a u s e .  There  r e m a in ,  h o w e v e r ,  13 sewermen where none o f  t h e  
above e x p l a n a t i o n s  can be a p p l i e d .
I n  v i e w  o f  t h e  numbers show ing  t h e s e  d e f e c t s  i t  was  
f e l t  t h a t  p o s s i b l e  e x p l a n a t i o n s  m ig h t  be fo u n d  i n  a s t u d y  o f  
t h e  e n v ir o n m e n t  i n  w h ic h  t h e  sewermen w orked .
F. C o n d i t i o n s  o f  t h e  E y e s .
1 .  D e f e c t i v e  V i s u a l  A c u i t y .
No s i g n i f i c a n t  d i f f e r e n c e  i n  th e  i n c i d e n c e  o f  p o o r  
v i s u a l  a c u i t y  ( l e s s  t h a n  b/ 1 2  S n e l l e n  i n  t h e  b e t t e r  e y e )  was  
f o u n d  t o  e x i s t  b e tw e en  sewermen and t h e  c o n t r o l  group ( T a b l e  
No. 3 7 ) ,  n o r  was any c o r r e l a t i o n  e s t a b l i s h e d  b e t w e e n  t h e  
i n c i d e n c e  o f  d e f e c t i v e  v i s u a l  a c u i t y  and l e n g t h  o f  s e r v i c e  i n  
t h e  s e w e r s .
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Two men i n  t h e  c o n t r o l  group had  m o n o c u la r  v i s i o n ,  one  
due t o  l o s s  o f  an eye  and th e  o t h e r  t o  c a t a r a c t . Three sewermen  
had v i r t u a l  m o n o c u la r  v i s i o n  i n  t h a t  v i s u a l  a c u i t y  i n  one e y e  was  
l e s s  t h a n  b /6 0  S n e l l e n ,  t h o u g h ,  i n  e a c h  i n s t a n c e ,  form p e r c e p t i o n  
was p r e s e n t  and a l l  c o u l d  cou n t  f i n g e r s  w i t h  t h e  d e f e c t i v e  e y e .  
One o f  t h e s e  men had  a marked i n t e r n a l  s t r a b i s m u s  o f  t h e  r i g h t  
ey e  w h ich  a c c o u n t e d  f o r  h i s  d e f e c t i v e  v i s i o n .
2 .  C o lo u r  V i s i o n .
One sewerman was f o u n d  t o  be c o l o u r  b l i n d  ( u n s a f e ,  t h a t  
i s ,  r e d - g r e e n  b l i n d )  on e x a m i n a t i o n  w i t h  I s h i h a r a  T e s t  T y p e s .
3• C o n j u n c t i v i t i s .
F iv e  sewermen and one watchman from  t h e  c o n t r o l  group  had  
c o n j u n c t i v i t i s  a t  t h e  t im e  o f  t h e  e x a m i n a t i o n s .  The l e s i o n  i n  
t h e  watchman was a c u t e  and o f  r e c e n t  o r i g i n .  One sewerman who 
s u f f e r e d  from b l e p h a r i t i s  had p e r i o d i c  " f l a r e - u p s "  w h ic h  p r o d u c e d  
c o n j u n c t i v i t i s .
The o t h e r  f o u r  sewermen ( C a s e s  No. 34 ,  35? 3b and 37) had  
c o n t r a c t e d  t h e i r  eye  c o n d i t i o n  from t h e  s p e c i f i c  n a t u r e  o f  t h e i r  
em ploym ent .  C l i n i c a l  n o t e s  on t h e s e  c a s e s  are  r e c o r d e d  i n  t h e  
a p p e n d i x .
4 .  N y s t a g m u s .
Nystagmus a r  i n v o l u n t a r y  o s c i l l a t o r y  movements  o f  th e  
e y e s  were f o u n d  t o  be p r e s e n t  i n  f o u r  sewermen.  I n  one (Case  
No. 2} t h i s  was one o f  s e v e r a l  s i g n s  i n d i c a t i n g  a c e r e b e l l a r  
l e s i o n ,  c l i n i c a l  n o t e s  on h i s  c o n d i t i o n  are i n c l u d e d  i n  th e
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s e c t i o n  on n e r v o u s  d i s o r d e r s  i n  t h e  a p p e n d i x .
I n  t h e  o t h e r  t h r e e  i n s t a n c e s  ( G a s e s  No. 4 ,  19 and 22)  
t h e r e  was e v i d e n c e  t o  su p p o r t  t h e  d i a g n o s i s  o f  m i n e r ’ s  n y s ta g m u s  
( s e e  a p p e n d i x ) .
G-. C o n d i t i o n s  o f  t h e  E a r s .
W ith  r e g a r d  t o  e a r  c o n d i t i o n s  t h e  l e s i o n s  fo u n d  i n  t h e  
sewermen were  s i m i l a r  to  t h o s e  s e e n  a t  t h e  r o u t i n e  m e d i c a l  
e x a m i n a t i o n  o f  e n t r a n t s  t o  th e  C o r p o r a t i o n ’ s  S i c k  Pay Scheme 
f o r  Manual W o r k e rs .  I n  more t h a n  h a l f  o f  t h e  sewermen t h e  
ty m p a n ic  membrane o f  e a c h  e a r  was c l e a r l y  v i s i b l e ,  w h i l e  t e n  
had  wax i n  one e a r ,  and, i n  a n o t h e r  e i g h t ,  v i s i o n  o f  b o t h  drums  
was o b s t r u c t e d  by c o a g u l a t e d  cerum en .  I n  one man th e  a c u i t y  o f  
h e a r i n g  was r e d u c e d  b e c a u se  o f  wax. I n  Case No. 1 8 ,  th o u g h  b o t h  
drums a p p ea r e d  n o r m a l ,  he c o u l d  u n d e r s t a n d  o n l y  th e  l o u d e s t  v o i c e  
a t  a d i s t a n c e  o f  t h r e e  f e e t .  Bone c o n d u c t i o n ,  h o w e v e r ,  was  
n o r m a l .  Sewerman No. 39 bad  some s c a r r i n g  o f  th e  r i g h t  ty m p a n ic  
membrane w i t h o u t  any l o s s  o f  h e a r i n g .
The c l i n i c a l  n o t e s  o f  t h r e e  men who had  a c t i v e  e a r  
i n f e c t i o n s  a re  i n c l u d e d  i n  t h e  a p p e n d i x .
H. S k in  C o n d i t i o n s . (T a b le  No. 38)
( 1 )  T i n e a  P e d i s .
I t  h a s  b e e n  s a i d  t h a t ,  w h e r e a s  s c a b i e s  and i m p e t i g o  were  
a t t r i b u t a b l e  t o  s q u a l o r  ana d i r t ,  t i n e a  p e d i s  i s  a d i s e a s e  o f  
t h e  c l e a n l y ,  s p r e a d  o f  t h e  i n f e c t i o n  b e i n g  a s s o c i a t e d  w i t h  
communal b a t h i n g  a r r a n g e m e n t s .  I n  t h e  c o u r s e  o f  m e d i c a l  e x a m in ­
a t i o n s  i n  t h e  p o s t - w a r  p e r i o d ,  i t  h a s  been  common t o  f i n d  many
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c a s e s  o f  e p i d e r m o p h y t o s i s .  I n  Glasgow i t  h a s  b e e n  our  
e x p e r i e n c e  t o  f i n d  th e  i n f e c t i o n  i n  two main  g r o u p s  o f  p e r s o n s ,  
n a m e l y : -
( i )  E x - s e r v i c e  p e r s o n n e l  from t h e  S eco n d  World  War; and
( i i )  U s e r s  o f  p u b l i c  b a t h s ,  e s p e c i a l l y  p e r s o n s  whose homes  
are  n o t  f i t t e d  w i t h  a b a t h .
The c o n d i t i o n  a p p e a r s  t o  be p r e v a l e n t  i n  a l l  a g e - g r o u p s  and i n
a l l  s o c i a l  c l a s s e s ,  th ough  some p r e - w a r  w r i t e r s  f o u n d  a g r e a t e r
i n c i d e n c e  i n  t h e  u p p e r  c l a s s e s ,  p r e su m a b ly  b e c a u s e  t h e  h a b i t  o f
b a t h i n g  was more p r e v a l e n t  among them .
I n  t h e  p r e s e n t  i n v e s t i g a t i o n  t h e r e  was a h i g h e r  i n c i d e n c e  
o f  t i n e a  p e d i s  among sewermen ( 1 8  c a s e s )  t h a n  i n  t h e  c o n t r o l  
gro u p  ( 2 4  c a s e s  o u t  o f  92 men e x a m i n e d ) .  T h i s  i s  p r o b a b l y  due 
t o  ( a )  t h e  employment o f  sewermen c a l l s  f o r  more f r e q u e n t  b a t h ­
i n g ,  u n t i l  r e c e n t l y  t a k e n  m a in ly  a t  t h e  C o r p o r a t i o n ’ s  P u b l i c  
B a t h s  ( e a c h  sewerman b e i n g  i s s u e d  w i t h  a f r e e  p a s s ) ,  and ( b )  
t h e  w e a r in g  o f  r u b b e r  b o o t s  f o r  a l o n g  p e r i o d  d a i l y  ( t h e  
optimum c o n d i t i o n s  o f  h e a t  a l k a l i n i t y  and m o i s t u r e  b e i n g  c r e a t e d  
f o r  t h e  s u r v i v a l  o f  t h e  f u n g u s ) .
( 2 )A c n e i f o r m  B a s h e s .
In  t h e  c o n t r o l  group f i v e  men u n d e r  40 showed e v i d e n c e
o f  a c u t e  acne v u l g a r i s ,  w h i l e  t h e  s i x t h  -  a man o f  63 -  bad
e x t e n s i v e  s c a r r i n g  o f  c h e s t  and back due t o  f o r m e r  l e s i o n s  
c a u s e d  by t h i s  s k i n  i n f e c t i o n .
W alker  and P e r c i v a l  (1 9  39 ) s t a t e  t h a t  t h e  d i s e a s e  i s  
c o n f i n e c t  m a i n l y  t o  th e  p e r i o d  o f  p u b e r t y  and a d o l e s c e n c e .
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A f t e r  th e  age o f  30 t h e  c o n d i t i o n  i s  so  r a r e  t h a t  t h e  a p p e a r a n c e  
o f  an e r u p t i o n  s i m u l a t i n g  acne  v u l g a r i s  i n  a p e r s o n  o v e r  30 
s h o u l d  c a u s e  t h e  e x a m in e r  t o  i n v e s t i g a t e  f u r t h e r  t h e  m e d i c a l  
and o c c u p a t i o n a l  h i s t o r y .  By so d o i n g ,  t h e y  s t a t e ,  i t  s h o u l d  
he p o s s i b l e  t o  e s t a b l i s h  t h e  c a u s a t i o n  o f  t h e  s k i n  c o n d i t i o n  
a s  due t o  t h e  t a k i n g  o f  some drug o r  t h e  e x p o s u r e  o f  t h e  s k i n  
t o  some i r r i t a n t ,  su ch  a s  t a r ,  p a r a f f i n ,  t i n  o r  o i l .
S i x  sewermen ( C a s e s  3? 15? 30 ,  3b,  38 and 39)  showed  
a c u t e  l e s i o n s  s i m i l a r  t o  t h o s e  o f  a c n e ,  n a m e ly ,  p a p u l e s ,  
com edones  and r e a n e s s .  The l e s i o n s  were l o c a t e d  on t h e  s h o u l d e r s  
and back  and on t h e  f o r e a r m s .  On e x a m i n a t i o n  o f  t h e  w o r k in g  
c l o t h i n g  o f  t h r e e  o f  t h e s e  men ( C a s e s  3b,  38 and 39)  i t  was  
fo u n d  t h a t  t h e  s h o u l d e r  r e g i o n s  were  s o a k e d  w i t h  t a r r y  m a t e r i a l s .  
T hese  had c o n d e n s e d  on th e  r o o f  o f  a s m a l l  s ew e r  i n  w h ic h  t h e y  
were w o r x in g  and l i m i t a t i o n  o f  sp a c e  had  c a u s e d  r u b b in g  o f  th e  
c l o t h i n g  on t h e  t a r r y  r o o f  o f  t h e .  s e w e r .  I n  t h e  same way,  t h e  
f o r e a r m s  h a d  become c o n t a m in a t e d  from  ru b b in g  t h e  w a l l s  o f  t h e  
s e w e r .
C a se s  30 ,  15 ana 3 had  l e s i o n s  on th e  f a c e  a s  w e l l  a s  
on t h e  f o r e a r m s ,  s h o u l d e r s  ana h a c k .  These  men were e n g a g e d  
i n  t h e  c l e a r i n g  o f  a b lo c k a g e  i n  a sew er  c o n t a i n i n g  t r a d e  w a s t e  
from  a g a s  w ork s .
mach ox t n e s e  s i x  men s t a t e d  t h a t  t h e y  had had  no s k i n  
l e s i o n s  p r i o r  t o  f o l l o w i n g  tn e  employment o f  sewerman. They  
are  a l l  o v e r  t n e  age ox 30 ,  ana t h e y  s t a t e  t h a t  th e  p r e s e n t  s k i n
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c o n d i t i o n  s t a r t s  a w i t h i n  t n e  p r e v i o u s  few m o n th s .  These  f a c t s  
r u l e  o u t  t h e  d i a g n o s i s  o f  acne v u l g a r i s .  An o c c u p a t i o n a l  s o u r c e  
f o r  t h e  c o n d i t i o n  was f o u n d  t o  be p r e s e n t  ana i n  two t e a m s  o f  
men t h e y  a l l  showed s k i n  l e s i o n s  c o m p a t i b l e  w i t h  t h e  d i a g n o s i s  
o f  o c c u p a t i o n a l  d e r m a t i t i s  due t o  c o n t a c t  w i t h  t a r  d e r i v a t i v e s .
One sewerman, Case No. 2 ,  showed p i g m e n t a t i o n ,  s c a r r i n g ,  
r o u g h n e s s  and i r r i t a t i o n  o f  th e  s k i n  o f  h i s  f o r e a r m s .  There  was  
p a t c h y  h y p e r k e r a t o s i s  and t h i n n i n g  o f  t h e  s k i n  i n  p l a c e s .  T h i s  
man had  b e e n  e m p lo y e d  f o r  some 15 y e a r s  on t h e  r o a d  t a r r i n g  
sq u ad  o f  t h e  Highways  D ep a r tm en t ,  and d u r in g  t h a t  p e r i o d  he  had  
had f r e q u e n t  s p l a s h e s  o f  h o t  t a r  on h i s  f o r e a r m s .  Of th e  
s e v e r a l  o t h e r s  i n  t h i s  group who d i d  show p a t c h y  p i g m e n t a t i o n  
and s c a r r i n g  o f  t h e  f o r e a r m s ,  none had had  c o n t a c t  w i t h  t a r  
o u t  s i  de th e  sewe r s .
C o n t r o l  No. 1 ,  a watchman o f  bb y e a r s  o f  age  e m p lo y e d  
by t h e  H o u s in g  D e p a r tm e n t ,  was f o u n d  t o  have  a t y p i c a l  p r e -  
c a n c e r o u s  p a p i l l o m a  on t h e  back o f  h i s  l e f t  h an d .  H i s  o c c u p a ­
t i o n a l  h i s t o r y  was  a s  f o l l o w s : -
Hand s t o k e r  i n  a g a s  works f o r  14  y e a r s  p r i o r  t o  
th e  f i r s t  World  War; Army 1 9 1 7 - 1 9 2 0 ;  b a r  a t t e n d a n t  
5 y e a r s ;  l a b o u r e r  on r a i l w a y s  5 y e a r s ;  b o i l e r  f i r e ­
man 3 y e a r s ;  b u i l d i n g  t r a d e s  l a b o u r e r  5 y e a r s ;  
a t t e n a a n t  i n  p u b l i c  b a t h s  7 y e a r s ;  and watchman 1 y e a r .
He s t a t e d  t h a t  w h i l e  e m p lo y e d  i n  t h e  g a s  works  ne  had  
f r e q u e n t  and c o n s i d e r a b l e  c o n t a c t  w i t h  t a r  and t h a t  d u r in g  h i s  
employment t h e r e  he  had  had " s p o t s  on h i s  arms". I t  seems  
l i k e l y  t n a t  t h i s  c o n t a c t  w i t h  t a r  more t h a n  30 y e a r s  ago was  
t h e  f a c t o r  r e s p o n s i b l e  f o r  the  a p p ea r a n c e  o f  t h e  w art  on h i s
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hand j u s t  o v e r  two y e a r s  a g o .
( 3) O i l  D e r m a t i t i s .
Sewermen, C a ses  1 8 ,  2 0 ,  23 and 37? were  f o u n d  t o  have  a 
f o l l i c u l i t i s  and p a p u l e s  on- f o r e a r m s  ( e x t e n s o r  a s p e c t s ) ,  
b u t t o c k s  and s h o u l d e r s .  There  was  ery th e m a  and some o f  t h e  
l e s i o n s  were  i n t e r m i n g l e d  w i t h  s e p t i c  a b r a s i o n s  on t h e  f o r e a r m s .  
Two o f  th e  men ( N o s .  23 and 27) s t a t e d  t h a t  th e  s k i n  c o n d i t i o n  
h a d  b e e n  p r e s e n t  o f f  and on f o r  a number o f  y e a r s .  T h e i r  l e s i o n s  
w ere  a c t i v e  a t  th e  t im e  o f  th e  m e d i c a l  e x a m i n a t i o n  and t h e y  
c l a i m e d  t h a t  a brown scum f l o a t i n g  i n  t h e  s ew e r  i n  w h ic h  t h e y  
w ere  w o r k in g  was c a u s i n g  i r r i t a t i o n  o f  t h e  s k i n  o f  t h e i r  f o r e ­
arm s .  A n a l y s i s  o f  t h e  scum showed i t  t o  be m i n e r a l  o i l .
C a se s  No. 18 and 20 had more q u i e s c e n t  l e s i o n s  a t  t h e  
t i m e  o f  t h e  e x a m i n a t i o n ,  but  some months  l a t e r  when t r a n s f e r r e d  
t o  a  l a r g e  s e w e r  n e a r  the  c e n t r e  o f  th e  c i t y  t h e i r  s k i n  c o n ­
d i t i o n s  f l a r e d  u p .  Case No.  2 0 ,  a g ed  52 y e a r s ,  d e v e l o p e d  an 
a c u t e  ph ase  o f  h i s  s k i n  c o n d i t i o n  some e i g h t  w eek s  a f t e r  t r a n s ­
f e r  t o  t h i s  s e w e r .  H i s  l e s i o n s  on t h e  e x t e n s o r  a s p e c t  o f  both  
f o r e a r m s  were e r y t h e m a t o p a p u l a r  i n  t y p e  and s e v e r a l  t y p i c a l  
comedones  were  v i s i b l e .  I n  a d d i t i o n ,  h o w e v e r ,  t h e r e  was a 
s c a l i n e s s  w i t h  v e s i c l e  f o r m a t i o n  ana c o n s e q u e n t  c r u s t i n g  o f  
l e s i o n s .  On i n v e s t i g a t i o n  i t  was e s t a b l i s h e d  t h a t  t h e r e  were  
two s k i n  c o n a i t i o n s  s u p e r im p o s e d  on one a n o t h e r ,  n a m e ly ,  o i l  
d e r m a t i t i s  and a d e r m a t i t i s  m e d ic a m e n t o sa  due t o  o v e r u s e  o f  t h e  
c a r d ,  l i e  d i s i n f e c t a n t  s u p p l i e d  to  e a c h  sq u a d .  T h i s  sewerman was  
rem oved from worx i n  t h e  s e w e r s  w h i l e  he a t t e n d e d  a t  a h o s p i t a l
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d e r m a t a l G g i c a l  u n i t  f o r  t r e a t m e n t .
Only one man i n  th e  c o n t r o l  s e r i e s  was f o u n d  t o  d i s p l a y  
s k i n  r e a c t i o n  t o  c o n t a c t  w i t h  o i l .  He was  a c o m p r e s s o r  o p e r a t o r  
e m p lo y e d  by t h e  H o u s in g  Department  on a b u i l d i n g  s i t e .  ( S e e  
a p p e n d i x ) .
( 4 )  C a r b o l i c  S k in  R e a c t i o n s .
F i v e  o f  t h e  sewermen c o m p la i n e d  o f  i r r i t a t i o n  o f  t h e
s k i n  o f  t h e  f o r e a r m s  and b a c k s  o f  t h e  h a n d s ,  e s p e c i a l l y  a f t e r
w a s h i n g .  The s k i n  was n o t e d  t o  be dry and s c a l y  and f e l t  r o u g h .
No r e d n e s s  was n o t e d  a t  t h e  m e d i c a l  e x a m i n a t i o n s ,  b u t  on v i s i t s
t o  t h e  s e w e r s  i t  was o b s e r v e d  t h a t  t h e s e  men had a marked
ery th e m a  a f t e r  w a sh in g  t h e  f o r e a r m s  and h a n d s .  They c o m p l a i n e d
o f  a  t i n g l i n g  s e n s a t i o n  when t h e  s k i n  was  r e d .  I t  was fo u n d
t h a t  t h e  s o u r c e  o f  t h e  t r o u b l e  l a y  i n  t h e  d i s i n f e c t a n t  w h ic h  was
u s e d .  A e re  s o l  s o l u t i o n  was u s e d  t o  b a t h e  th e  han ds  a f t e r
w a s h i n g ,  and, i n  many i n s t a n c e s ,  t o o  s t r o n g  a m ix t u r e  was b e i n g
u s e d  w i t h  t h e  m i s t a k e n  i d e a  o f  p r e v e n t i n g  i n f e c t i o n  w i t h  t h e
l e p t o s p i r a  i c t e r o - h a e m o r r h a g i a e . The f i v e  men r e f e r r e d  t o  above
o m i t t e d  t o  r i n s e  o f f  t h e  d i s i n f e c t a n t  b e f o r e  d r y in g  th e  h a n d s .
T h e i r  s k i n  l e s i o n s  w e r e ,  i n  f a c t ,  a d e r m a t i t i s  m e d ic a m e n t o s a .
( 5 ) I n d u s t r i a l  D e r m a t i t i s .
Three sewermen ( N o s .  4 ,  12 and 34) had a dry s c a l y
d e r m a t i t i s  o f  s h i n s ,  Case No. 34 h a v i n g  t h e  same c o n d i t i o n  on
t h e  b a c k s  o f  h i s  l e g s  and f o r e a r m s .  C l i n i c a l  d e t a i l s  are  g i v e n  
i n  t h e  a p p e n d ix .
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( b) P s o r i a s i s .
Case No. 33 had a few l e s i o n s  o f  p s o r i a s i s  on th e  f r o n t  
o f  both  l e g s .  No o t h e r  s k i n  b l e m i s h e s  were  fo u n d .  'This man 
h a s  o n l y  b e e n  em ploye  a as  a sewerman f o r  t h r e e  y e a r s ,  but i t  i s  
i n t e r e s t i n g  t o  f i n u  t h a t  he h a s  had  no s k i n  t r o u b l e  w h i l e  
e n g a g e d  i n  t h e  c l e a n i n g  o f  b r i c k  sevrers .
I . D e f e c t s  o f  J o i n t s  and S p i n e .
During t h e  c o u r s e  o f  t h e  m e d i c a l  e x a m i n a t i o n s  i t  was  
n o t e d  t h a t  many o f  t h e  sewermen g a v e  h i s t o r i e s  o f  low  b a ck a ch e  
w h ic h  t h e y  a t t r i b u t e d  t o  t h e  n a t u r e  o f  t h e i r  work.  R e co r d s  o f  
t h e i r  s i c k n e s s  a b s e n c e  c o n f i r m e d  t h a t  t h e r e  was an i n c i d e n c e  o f  
"rh eu m at ic"  and a l l i e d  i l l n e s s e s  i n v o l v i n g  t h e  b a c k .  I t  was 
deemed n e c e s s a r y ,  t h e r e f o r e ,  t h a t  e v e r y  e f f o r t  s h o u l d  be made 
t o  s e e k  c l i n i c a l  e v i d e n c e  o f  l e s i o n s  l i k e l y  t o  p rodu ce  symptoms  
i n  t h i s  r e g i o n .  I n  a numoer o f  c a s e s ,  l e s i o n s  i n  o t h e r  j o i n t s  
came t o  l i g h t  d u r in g  t h e  c o u r se  o f  t h e s e  i n v e s t i g a t i o n s .  The 
r e s u l t s  o f  t h e  e x a m i n a t i o n s  are  shown i n  T a b l e s  N o s .  39 and 4 0 .
The c o n t r o l  group i s  n o t  c o m p l e t e l y  com parable  w i t h  th e  
sewerm en ,  i n  t h a t  i t  t e n d s ' t o  be w e i g h t e u w i t h  t h e  y o u n g e r  a g e -  
g r o u p s ,  f o r  e x a m p l e ,  i t  i n c l u d e s  t e n  p e r s o n s ' a g e d  3 0 -3 5  who 
showed 5no d e f e c t  i n  th e  s p i n e .  X - r a y  p l a t e s  o f  a f u r t h e r  s e v e n  
y o u n g e r  m a l e s  were  a l s o  n e g a t i v e .  Thus ,  o u t  o f  70 members o f  
t h e  c o n t r o l  p o p u l a t i o n  o n l y  one c o n g e n i t a l  a b n o r m a l i t y  o f  s p i n e  
was d e t e c t e d  r a d i o l o g i c a l l y  and t h i s  c o u l d  a lm o s t  have b e e n  done  
c l i n i c a l l y  s i n c e  i t  was a c a se  o f  g r o s s  k y p h o - s c o l i o s i s  o f  t h e  
d o r s a l  r e g i o n .  On t n e  o t h e r  hand i t  i s  i n t e r e s t i n g  t o  f i n d ,
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by  c h a n c e ,  t h r e e  d e f e c t s  o f  c o n g e n i t a l  o r i g i n  among t h e  X - r a y s  
o f  t h e  sewerm en,  n a m e ly ,  l u m b a r i s a t i o n  o f  t h e  1 s t  s a c r a l  segment;  
s a c r a l i s a t i o n  o f  th e  5bh lumbar v e r t e b r a ;  and s p i n a  b i f i d a  o f  
t h e  5^h lumbar v e r t i b r a .
C e r t a i n  d e f e c t s  were  n o t e d  i n  the- s p i n e s  o f  b o t h  g r o u p s  
o f  men, and ,  i n  v ie w  o f  t h e  a g e - g r o u p s  i n v o l v e d ,  i t  i s  n o t  
s u r p r i s i n g  t o  f i n d  t h a t  o s t e o - a r t h r i t i c  c h a n g e s  were  p r e v a l e n t .  
The i n c i d e n c e  o f  t h i s  c o n d i t i o n  v a r i e d  from r a d i o l o g i c a l  e v i d e n c e  
o f  l i p p i n g  o n l y ,  w i t h o u t  symptoms,  t o  a n t e r i o r  w e d g in g  o f  t h e  
v e r t i b r a e ,  l i g a m e n t o u s  c a l c i f i c a t i o n  and s e v e r e  l i m i t a t i o n  o f  
f l e x i o n  o f  th e  s p i n a l  co lum n,  e s p e c i a l l y  i n  t h e  o l d e r  members o f  
t h e  c o n t r o l  g r o u p .  A n k y lo s in g  s p o n d y l i t i s ,  P a g e t ’ s d i s e a s e  o f  
b o n e ,  t r a u m a t i c  d i s t o r t i o n  o f  v e r t e b r a e  and h e r n i a t i o n  o f  i n t e r -  
v e r t e b r a l  d i s c  were  o t h e r  c o n d i t i o n s  f o u n d  i n  t h e  c o u r s e  o f  t h e  
e x a m i n a t i o n s .
I t  must be s t r e s s e d  t h a t  t h e  c o n t r o l  group c o n s i s t e d  
m a i n l y  o f  men e n g a g e d ,  or  f o r m e r l y  e n g a g e d ,  i n  h e a v y  l a b o u r i n g  
o c c u p a t i o n s ,  i n v o l v i n g  t h e  u s e  o f  p i c k s  and s h o v e l s ,  and e n t a i l ­
i n g  t h e  c a r r y i n g  o f  h e a v y  w e i g h t s  ( o f t e n  on t h e i r  b a c k s ) .  The 
p o s t u r a l  d e f e c t s ,  v i z . ,  k y p h o s i s ,  k y p h o - s c o l i o s i s  ana s c o l i o s i s ,  
w e r e ,  t h e r e f o r e ,  l a r g e l y  o f  o c c u p a t i o n a l  o r i g i n  and a f f e c t e d  
e s p e c i a l l y  th e  d o r s a l  s p i n e .
Sewermen,  who are n o r m a l l y  r e c r u i t e d  from t h e  same 
o c c u p a t i o n a l  g r o u p s ,  were n o t  f o u n d  t o  have  t h e  same i n c i d e n c e  
o f  p o s t u r a l  d e f e c t s  ana t h e i r  l e s i o n s  t e n a e a  t o  o c c u r  m a i n l y  i n  
t h e  lum bar s p i n e .  I t  seems most  s i g n i f i c a n t  t h a t  p a i n  and
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t e n d e r n e s s  i n  t h e  lumbar r e g i o n  w i t h  a p o s i t i v e  k n e e - t h i g h  t e s t  
were  f o u n d  i n  o n l y  two members o f  th e  c o n t r o l  g r o u p ,  w h e r e a s  
among sewermen t h e s e  s i g n s  were  p r e d o m in a n t  i n  no l e s s  th a n  14  
i n s t a n c e s .  I n  t e n  c a s e s ,  t h e  men were  o v e r  t h e  age o f  50 y e a r s ,  
s i x  o f  whom had s p e n t  more th a n  t e n  y e a r s  i n  t h e  job  o f  s e w e r ­
man ( S e e  T a b le  No.  4 1 ) .
During  t h e  c o u r s e  o f  t h e  m e d i c a l  e x a m i n a t i o n s  one was  
i m p r e s s e d  by t h e  number o f  sewermen who g a v e  h i s t o r i e s  o f  h a v i n g  
s u f f e r e d  from "low b a c k a c h e " .  F o u r t e e n  o f  them were  fo u n d  t o  
have  symptoms and s i g n s  a t  t h e  a c t u a l  t im e  o f  e x a m i n a t i o n .
W h i l e  o n l y  two were c o n f i r m e d  a s  h a v in g  h e r n i a t i o n  o f  i n t e r -  
v e r t e b r a l  d i s c s ,  a n o t h e r  two sewermen were  s u s p e c t e d  o f  h a v i n g  
s c i a t i c  p a i n  due t o  t h e  same c a u s e ,  t h o u g h ,  i n  T a b le  No. 4 1 ,  
t h e y  are  i n c l u d e d  u n d e r  th e  h e a d in g  o f  o s t e o - a r t h r i t i s  b e c a u s e  
o f  t h e  g r o s s  r a d i o l o g i c a l  e v i d e n c e  i n  t h e i r  s p i n e s .
( 1 ) O s t e o - a r t h r i t i s .
T h i s  h a s  b e e n  t e r m e d  by B u c k le y  ( 1 9 5 0 )  a s  a "wear and t e a r "  
a r t h r i t i s ,  commonly fo u n d  a f t e r  m i d d l e  l i f e .  The c o n d i t i o n  i s  
p r o g r e s s i v e ,  and i t s  e f f e c t s  are  c o n s i d e r e d  t o  be norm al  f i n d ­
i n g s  i n  o l d  a g e .  Trauma, i n  m in o r  and r e p e a t e d  form ,  i s  a m ajor  
a e t i o l o a i e a l  f a c t o r .  O c c u p a t i o n  i s  l a r g e l y  r e s p o n s i b l e  f o r  t h e  
l o c a t i o n  o f  th e  l e s i o n s  and, a l s o ,  f o r  t h e  d e g r ee  and e x t e n t  o f  
d i s a b i l i t y  p r o d u c e d .  N o r m a l ly  t h e  c o n d i t i o n  i s  p r e s e n t  f o r  
s e v e r a l  y e a r s  b e f o r e  t h e  p a t i e n t ’ s symptoms are s u f f i c i e n t l y  
p r o n o u n c e d  f o r  him t o  s e e k  m e d i c a l  a d v i c e .  O s t e o - a r t h r i t i s  o f
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t h e  s p i n e  i s  f o u n d  t o  o c c u r  i n  t h o s e  e n g a g e d  i n  h e a v y  manual  
l a b o u r i n g .  O s t e o p h y t e s  d e v e lo p  i n  t h e  l i g a m e n t s  and by p r e s s u r e  
on t h e  n e r v e  r o o t s  p r o d u ce  r e f e r r e d  p a i n s .  Wedging o f  th e  
v e r t e b r a e  r e s u l t s  i n  d e f o r m i t y  o f  t h e  s p i n e  c a u s i n g  s t i f f n e s s  
and l i m i t a t i o n  o f  f l e x i o n .  The c o n d i t i o n  f r e q u e n t l y  c a u s e s  
t h e  workman t o  change from a hea v y  manual l a b o u r i n g  job  t o  a 
l e s s  s t r e n u o u s  o c c u p a t i o n  i n v o l v i n g  l e s s  s t r e s s  on t h e  b a c k .  
E x a m i n a t i o n  o f  a number o f  men i n  t h e  c o n t r o l  group who had  
t r a n s f e r r e d  t o  t h e  l e s s  arduous  employment o f  watchman o r  s t r e e t  
s w e e p e r  r e v e a l e d  o s t e o - a r t h r i t i c  c h a n g e s  com p arab le  t o  t h o s e  i n  
t h e  sewerman, y e t  t h e y  were f r e e  from  p a i n f u l  symptoms. Two 
sewermen were  so  d i s a b l e d  w i t h  t h e  c o n d i t i o n  t h a t  t h e y  were  
t r a n s f e r r e d  t o  work i n v o l v i n g  l e s s  s t o o p i n g  and l e s s  h e a v y  
l i f t i n g  i n  a n o t h e r  s e c t i o n  o f  t h e  H ig h w a y s  D ep a r tm en t .  As a 
r e s u l t  t h e i r  p a i n f u l  symptoms have s e t t l e d  down. I t  i s  e v i d e n t ,  
t h e r e f o r e ,  t h a t  t h e  traum a a s s o c i a t e d  w i t h  t h e  work o f  sewermen  
i s  s u f f i c i e n t  t o  p r o d u ce  d i s a b l e m e n t  i n  men s u f f e r i n g  from  
o s e t o - a r t h r i t i s  o f  th e  s p i n e ,  a s  w e l l  a s  p l a y i n g  a p a r t  i n  t h e  
a e t i o l o g y  o f  t h e  c o n d i t i o n .
( 2 )  C o n g e n i t a l  D e f e c t s  o f  S p i n e .
Bony d e f e c t s  o f  t h e  s p i n e  o f  c o n g e n i t a l  o r i g i n  are  
common and i t  i s  g e n e r a l l y  a c c e p t e d  t h a t  t h e i r  p r e s e n c e  t e n d s  
t o  p r e d i s p o s e  t o  c e r t a i n  a i l m e n t s .
L u m b a r i s a t i o n  o f  th e  f i r s t  s a c r a l  segm en t  i m p l i e s  t h e  
p r e s e n c e  o f  s i x  lum bar  v e r t e b r a e  anu. i o u i  s a c r a l  s e g m e n t s .
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N o r m a l ly  t h e  c o n d i t i o n  i s  3y m p t o m l e s s ,  b u t ,  where  h e a v y  s t r a i n s  
and s t r e s s e s  are  a p p l i e d  t o  t h i s  p a r t  o f  t h e  s p i n e ,  symptoms  
are  l i a b l e  to  d e v e l o p  b eca u se  o f  t h e  r e d u c t i o n  i n  s t a b i l i t y  i n  
t h e  l u m b o - s a c r a l  r e g i o n .  The sewerman w i t h  t h i s  d e f e c t  h a d  
c l i n i c a l  e v i d e n c e  o f  p r e s s u r e  on th e  r i g h t  s c i a t i c  n e r v e  r o o t .
S a c r a l i s a t i o n  o f  th e  J t h  lum bar v e r t e b r a  i s  o f  t h r e e  
t y p e s ,  v i z . s -
( a )  Complete  f u s i o n  o f  5 t h  lumbar v e r t e b r a  t o  sacrum;
( b )  F u s i o n  o f  one or  b o t h  t r a n s v e r s e  p r o c e s s e s  o f  5 t h
lumbar v e r t e b r a  w i t h  c o r r e s p o n d i n g  p a r t s  o f  t h e  
sacrum , t h e  b o d i e s  b e i n g  u n a f f e c t e d ;
( c )  A r t i c u l a t i o n  by means  o f  a f a l s e  j o i n t  b e t w e e n  an
e n l a r g e d  5t h  t r a n s v e r s e  p r o c e s s  and e i t h e r  t h e  sacrum  
o r  t h e  i l i u m .
G e n e r a l l y  t h e s e  d e f o r m i t i e s  are  sy m p to m le ss  b u t  i n  some 
c a s e s  p r e s s u r e  on t h e  4 t h  and 5 t h  lumbar p o s t e r i o r  ne r v e  r o o t s  
i s  p r o d u c e d  by t h e  e n l a r g e d  t r a n s v e r s e  p r o c e s s e s .  Backache  a t  
t h e  en d  o f  a d a y ' s  work i s  t h e  t y p i c a l  h i s t o r y  g i v e n  and t h e r e  
may "be r e f e r r e d  s c i a t i c  p a i n .  One sewerman w i t h  a h i s t o r y  o f  
f r e q u e n t  a t t a c k s  o f  backache  was fo u n d  t o  have  b i l a t e r a l  f u s i o n  
o f  t h e  t r a n s v e r s e  p r o c e s s e s  o f  th e  5t h  lum bar  v e r t e b r a  w i t h  t h e  
sacrum . H i s  k n e e - t h i g h  t e s t  was n e g a t i v e .
One sewerm&n, aged  38 y e a r s ,  w i t h  s e v e n  y e a r s ’ s e r v i c e ,  
who c o m p la in e d  o f  f r e q u e n t  a t t a c k s  o f  low b a ck a ch e  and one  
a t t a c k  o f  s c i a t i c a ,  d i s p l a y e d  o n l y  b i l a t e r a l  p o s i t i v e  k n e e - t h i g h  
t e s t s .  On X - r a y  o f  t h e  lumbar s p i n e  i t  was fo u n d  t h a t  he had  a 
s p i n a  b i f i d a  i n v o l v i n g  th e  5t h  lumbar v e r t e b r a .
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( 3 )  A n k y l o s i n g  S p o n d y l i t i s .
T h i s  d i s e a s e  t e n d s  t o  o o c u r  a t  an e a r l i e r  age t h a n  
o s t e o - a r t h r i t i s .  I t  i s  an in f la m m a t o r y  p r o c e s s  and h a s  a c t i v e  
p h a s e s  w i t h  l o w - g r a d e  p y r e x i a  and c o n s t i t u t i o n a l  symptoms.  
B ackache  and r e f e r r e d  p a i n s  o c c u r  a t  r e s t  and are  a g g r a v a t e d  by  
movement.  There  i s  i n c r e a s i n g  s t i f f n e s s  o f  th e  b a c k ,  u s u a l l y  
w i t h  f l e x i o n  d e f o r m i t y  due t o  o s s e o u s  a n k y l o s i s  o f  t h e  i n t e r -  
v e r t e b r a l  j o i n t s ,  and e v e n t u a l l y  t h e  s p i n e  becomes  f u s e d  i n t o  
a s o l i d  m a s s .  A n k y l o s i n g  a r t h r i t i s  may a l s o  o c c u r  s i m u l t a n e o u s l y  
i n  t h e  h ip  j o i n t s .  S p o n o y l i t i s  a n k y l o p o i e t i c a  u s u a l l y  s t a r t s  i n  
t h e  s a c r o - i l i a c  j o i n t  o r  th e  lum bar  s p i n e  and e x t e n d s  u p w a rd s .
I n  t h e  f i n a l  s t a g e s ,  t h e  c o s t o v e r t e b r a l  j o i n t s  become a n k y l o s e d  
and p r o d u c e  f i x a t i o n  o f  t h e  c h e s t .  The b l o o d  s e d i m e n t a t i o n  r a t e  
i s  i n c r e a s e d .  The a n k y l o s i s  i s  v i s i b l e  r a d i o l o g i c a l l y  and t h e r e  
i s  no d i m i n u t i o n  o f  t h e  w i d t h  o f  th e  i n t e r v e r t e b r a l  d i s c s  su ch  
a s  o c c u r s  i n  o s t e o - a r t h r i t i s .
Case No.  15 among th e  c o n t r o l  group i s  a man o f  5b y e a r s  
who d i s p l a y s  t h e  t y p i c a l  f e a t u r e s  o f  t h e  d i s e a s e .  On l e a v i n g  
s c h o o l  he went  t o  work i n  an e n g i n e e r i n g  f a c t o r y  and became a  
hammerman. I n  19 1 4  he j o i n e d  t h e  Gordon H i g h l a n d e r s  and saw 
a c t i v e  s e r v i c e  i n  t h e  f i e l d  u n t i l  1917 when he d e v e l o p e d  a c u t e  
r h e u m a t i sm ,  a s  a r e s u l t  o f  w h ic h  he was i n v a l i d e d  from th e  
S e r v i c e s .  A f t e r  a p e r i o d  o f  c o n v a l e s c e n c e  he w orked  a s  a 
l a b o u r e r  i n  a f o u n d r y  f o r  j u s t  o v e r  one y e a r .  He h a d  t o  g i v e  
up t h i s  work on a c c o u n t  o f  a r e t u r n  o f  h i s  i l l n e s s  and was  
a d m i t t e d  once more t o  h o s p i t a l .  He h a s  h a d  f r e q u e n t
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r e c u r r e n c e s  o f  p a i n s  and s t i f f n e s s  i n  h i s  h a c k ,  and ,  on t h a t  
a c c o u n t ,  h a s  o n l y  b e e n  a b le  t o  work f o r  a t o t a l  o f  s e v e n  out  
o f  t h e  l a s t  30 y e a r s .  During t h e  p a s t  18  m on ths  he  h a s  b een  
a b l e  t o  f o l l o w  r e g u l a r  employment a s  a watchman i n  t h e  H o u s in g  
D e p a r tm e n t .  On c l i n i c a l  e x a m i n a t i o n  he h a d  r i g i d i t y  o f  t h e  
l o w e r  p a r t  o f  h i s  s p i n e  w i t h  l i m i t a t i o n  o f  f l e x i o n .  S c i a t i c  
p a i n  was e l i c i t e d  on b o t h  s i d e s  by t h e  k n e e - t h i g h  t e s t .  
R a d i o l o g i c a l  e x a m i n a t i o n  o f  th e  s p i n e  c o n f i r m e d  th e  d i a g n o s i s .  
( P h o t o g r a p h  i n  a p p e n d i x .  )
One sewerman, c a s e  No. 8 i n  t h e  s e r i e s ,  c o m p l a i n e d  o f  
p a i n  and s t i f f n e s s  i n  h i s  l e f t  k n ee  a t  th e  tim e o f  f i r s t  e x a m in a ­
t i o n .  The p a i n  was l o c a t e d  o v e r  t h e  i n t e r n a l  l a t e r a l  l i g a m e n t  
and was w o r s t  when r i s i n g  from th e  s i t t i n g  p o s i t i o n .  F l e x i o n  
was fo u n d  t o  be l i m i t e d  due t o  s t i f f n e s s .  On e x a m i n a t i o n  o f  
t h e  s p i n e  a s l i g h t  l i m i t a t i o n  o f  f l e x i o n  was p r e s e n t  and p a i n  
was p r o d u c e d  by b e n d i n g .  X - r a y  e x a m i n a t i o n  o f  lumbar s p i n e  and  
l e f t  k n e e  j o i n t  r e v e a l e d  e a r l y  bone c h a n g e s ,  and t h e  d i a g n o s i s  
w as c o n s i d e r e d  t o  be a n k y l o s i n g  a r t h r i t i s .  L a t e r  e v e n t s  have  
t e n d e d  t o  c o n f i r m  t h e  o r i g i n a l  d i a g n o s i s .  The e r y t h r o c y t e  
s e d i m e n t a t i o n  r a t e  w as  f o u n d  t o  be i n c r e a s e d  and a c o u r s e  o f  
deep X -ray  t h e r a p y  im p ro v ed  t h e  movement i n  t h e  k n ee  j o i n t  a s  
w e l l  a s  g i v i n g  r e l i e f  from p a i n .  The p a t i e n t  was a g ed  j b  y e a r s  
and had c o m p l e t e d  2b y e a r s ’ s e r v i c e  i n  t h e  Sewerage S e c t i o n  
( 2 4  y e a r s  a s  a sew e rm a n ) .  As much o f  h i s  r e c e n t  s e r v i c e  had  
b e e n  on p i p e  s e w e r s ,  e x t r a  s t r e s s e s  ana s t r a i n s  had b e e n  p u t  
on t h e  k n ee  j o i n t s  and t h i s  p o s s i b l y  e x p l a i n s  why symptoms were
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more p r o m in en t  t h e r e  t h a n  i n  th e  back a t  t h e  t im e  o f  e x a m i n a t i o n .  
A f t e r  t h a t  e x a m i n a t i o n  i t  was s u g g e s t e d  t o  t h e  Departm ent  ( w i t h  
t h e  p a t i e n t ’ s c o n s e n t )  t h a t  he s h o u l d  oe t r a n s f e r r e d  t o  s u r f a c e  
work where s t o o p i n g  and s t r a i n i n g  were  l e s s .  C e r t a i n  a d m i n i s ­
t r a t i v e  d i f f i c u l t i e s  p r e v e n t e d  t h e  recom m en d at ion s  from b e i n g  
c a r r i e d  o u t  i n  t o t o , b u t  t h e  C h i e f  I n s p e c t o r  o f  S ew ers  ( a  man 
o f  g r e a t  u n d e r s t a n d i n g  whose i n t e r e s t s  l i e  i n  t h e  im provem ent  
o f  w ork in g  c o n d i t i o n s  f o r  h i s  men) a r r a n g e d  f o r  t h e  p a t i e n t ’ s 
t r a n s f e r  t o  t h e  em ergen cy  squad and t h e r e b y  removed t h i s  s e w e r ­
man from c o n t i n u o u s  work i n  t h e  s e w e r s .  I n s t e a d  he c a r r i e d  o u t  
i n s p e c t i o n s  o f  f a u l t s  a s s o c i a t e d  w i t h  t h e  s e w e r s ,  a s  t h e y  
o c c u r r e d .  F or  a p e r i o d  o f  a lm o s t  s i x  months  a l l  went  w e l l ,  
t h e  man b e i n g  r e q u i r e d  o n l y  t o  e n t e r  t h e  l a r g e r  s e w e r s  o c c a s i o n ­
a l l y .  One d ay ,  h o w e v e r ,  Case No. 8 had  t o  be s e n t  t o  c l e a r  a 
b l o c k a g e  i n  a  s e w e r  o f  two f e e t  n i n e  i n c h e s  i n  h e i g h t .  A f t e r  
o n l y  two d ays  i n  t h i s  s ew e r  he had t o  go o f f  work b e c a u s e  o f  
a c u t e  b a c k a c h e  and p a i n  i n  h i s  l e f t  knee  and t h i g h  o f  t h e  
s c i a t i c  t y p e .  When exam in ed  a t  t h i s  t im e  he was  f o u n d  t o  be 
c o m p l e t e l y  c r i p p l e d .  A f t e r  s i x  w e e k s ’ r e s t  th e  c o n d i t i o n  
showed s i g n s  o f  im p ro v e m e n t .  A rran gem ents  were t h e n  made f o r  
t h i s  man t o  be t r a n s f e r r e d  t o  a j o b ,  i n v o l v i n g  no s t o o p i n g  and  
no h eavy  l i f t i n g ,  i n  a n o t h e r  s e c t i o n  o f  t h e  H ighways  D e p a r tm e n t .
( 4 )  P a g e t ’ s  D i s e a s e  o f  Bone -  O s t e i t i s  D e form ans .
T h i s  d i s e a s e  a f f e c t s  th e  w h o le  s k e l e t o n  and o c c u r s  i n  
g ld e r ly ~  s u b j e c t s .  I n  t h e  x i r s t  p h a se  t h e i e  i s  s o f t e n i n g  o f  
t h e  b o n es  p r o d u c i n g  b e n d in g  ana. d e f o r m i t y  i n  t h o s e  i n v o l v e d  i n
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w e i g h t  ^ b e a r i n g . T h i s  s t a g e  i s  f o l l o w e d  by a p r o c e s s  o f  new 
o s s i f i c a t i o n  w h ic n  r e s u l t s  i n  t h i c k e n i n g  and s c l e r o s i s .  The 
d i s e a s e  p r o d u c e s  p a i n s  and d e f o r m i t i e s  i n  e l d e r l y  p a t i e n t s  and  
p r e d i s p o s e s  t o  f r a c t u r e s .  O c c a s i o n a l l y ,  i t  may l e a d  t o  t h e  
d e v e lo p m e n t  o f  bone sarcom a.
One sewerman aged  50 y e a r s  w i t h  f i v e  y e a r s ’ s e r v i c e  
( c a s e  No.  21 )  r e p o r t e d  a t  t h e  t im e  o f  h i s  e x a m i n a t i o n  t h a t  
d u r in g  th e  p r e v i o u s  y e a r  he h a d  had  a t t a c k s  o f  low  b a c k a c h e  and  
t h a t  t h e s e  a t t a c k s  were  becoming more f r e q u e n t .  H i s  o c c u p a t i o n ­
a l  h i s t o r y  was a s  f o l l o w s s -
1 9 1 3 - 1 9 1 7  -  Farm l a b o u r e r  e n g a g e d  i n  p l o u g h i n g ,  e t c . ;
1 9 1 7 - 1 9 1 9  -  Army w i t h  s e r v i c e  i n  t h e  U n i t e d  Kingdom o n l y ;
1 9 1 9 - 1 9 4 4  -  S e r v i c e  w i t h  a r a i l w a y  company as  e n g i n e  c l e a n e r ,  
f i r e m a n  and l a t t e r l y  d r i v e r .
1 9 4 4 - 1 9 4 5  -  L a b o u r e r  i n  Highways  D epartm ent;
1§45  t o  d a te  -  Sewerman.
M e d ic a l  h i s t o r y  -  a t t a c k  o f  lumbago i n  1 9 4 3 .
On e x a m i n a t i o n  he was n o t e d  t o  have  a p r o n o u n c e d  s t o o p ;  
h e i g h t  5 f e e t  9ir i n c h e s ;  w e i g h t  14 s t o n e s  12 l b s .  No t e n d e r ­
n e s s  was e l i c i t e d  i n  t h e  lumbar r e g i o n  b u t  t h e  k n e e - t h i g h  t e s t  
p r o d u c e d  s l i g h t  s c i a t i c  p a i n  on b o t h  s i d e s .  Three  months  l a t e r  
he was ex a m in ed  a g a i n  b e c a u s e  o f  an a c u t e  a t t a c k  o f  lo w  b a c k ­
a c h e .  The c l i n i c a l  f i n d i n g s  were e s s e n t i a l l y  t h e  same a s  on 
t h e  p r e v i o u s  o c c a s i o n ,  though  some t e n d e r n e s s  was e l i c i t e d  i n  
t h e  lum ber  r e g i o n  and f l e x i o n  o f  s p i n e  was l i m i t e d .  X -r a y  
e x a m i n a t i o n  o f  t h e  lumbar s p i n e  r e v e a l e d  t h e  p r e s e n c e  o f  e a r l y  
P a g e t ’ s D i s e a s e  i n  t h e  r i g h t  p e l v i s ,  ( p h o t o g r a p h  i n  a p p e n d i x . )  
F u r t h e r  f i l m s  o f  s k u l l  ana. l o n g  bones  showed e a r l y  t h i c k e n i n g
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ox t h e  r a d i a l  ana l e f t  t i b i a !  s h a f t s .
( 5 )  H e r n i a t i o n  o f  i n t e r v e r t e b r a l  D i s c .
p r o l a p s e  ox t h e  n u c l e u s  p u l p o s u s  t h r o u g h  t h e  a n n u lu s  
f i b r o s u s ,  o f  an i n t e r v e r t e b r a l  d i s c ,  to w a r d s  t h e  s p i n a l  c a n a l  
may be c a u s e d  by trauma, o r  d e g e n e r a t i v e  c h a n g e s .  P r e s s u r e  
e f f e c t s  may be p r o d u c e d  t h e r e b y  and s i n c e  t h e  p r o t r u s i o n  o c c u r s  
t o w a r d s  one s i d e  o f  t h e  p o s t e r i o r  l o n g i t u d i n a l  l i g a m e n t ,  com­
p r e s s i o n  o f  t h e  p o s t e r i o r  n e r v e  r o o t s  o c c u r s .  The commonest  
s i t e s  f o r  t h e  p r o l a p s e  are  a t  t h e  4 t h - 5 t h  lumbar and l u m b o - s a c r a l  
d i s c s ,  h e n c e  low  back p a i n  and s c i a t i c a  a r e  p r o d u c e d .  The back  
p a i n  i s  i n t e r m i t t e n t  and i s  a f f e c t e d  by p o s t u r e ,  w h i l e  t h e  
s c i a t i c a  i s  a g g r a v a t e d  by c o u g h i n g ,  s n e e z i n g  o r  j u g u l a r  com­
p r e s s i o n .  Where t h e  p r o l a p s e  o c c u r s  a t  a h i g h e r  l e v e l ,  p r e s s u r e  
on t h e  c o r d  may c a u s e  m i l d  p a r a l y s i s  w i t h  s p a s t i c i t y .
Two sewermen who were  exam ined  a t  t h e  b e g i n n i n g  o f  t h e  
i n v e s t i g a t i o n  w ere  f o u n d  t o  be e x h i b i t i n g  a l l  o f  t h e  symptoms  
and s i g n s  s u g g e s t i v e  o f  p r o l a p s e  o f  an i n t e r v e r t e b r a l  d i s c  i n  
t h e  r e g i o n  o f  t h e  lumbar v e r t e b r a .  The X -ra y  f i l m  o f  c a s e
No.  40 showe-a n a r r o w in g  o f  t h e  s p a c e  b e t w e e n  t h e  5bb lumbar  
v e r t e b r a  and t h e  sacrum . The p a t i e n t  r e c e i v e d  o u t - p a t i e n t  
t r e a t m e n t  a t  an o r t h o p a e d i c  d e p a r tm en t  f o r  a p e r i o d  o f  o v e r  
f o u r  m o n t h s .  H i s  symptoms im p roved  s u f f i c i e n t l y  t o  p e r m i t  h i s  
r e t u r n  t o  a l t e r n a t i v e  employment a s  a l a v a t o r y  a t t e n d a n t  f o r  
an i n t e r i m  p e r i o d  o f  t h r e e  m on th s .  At t h e  end  o f  t h a t  t im e  
i t  was fou nd  t h a t  th ou gh  h i s  symptoms had  d i s a p p e a r e d ,  f l e x i o n  
o f  h i s  sp in e  was s t i l l  l i m i t e d  ana t h e  k n e e - t h i g h  t e s t  s t i l l
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p r o d u c e d  p a i n  i n  t h e  r i g h t  s c i a t i c  n e r v e .  I t  was d e c i d e d ,  
t h e r e f o r e ,  t o  o f f e r  t h e  man perm anent  employment i n  t h e  a l t e r n a ­
t i v e  j o b .  I t  was e s t a b l i s h e d  t h a t  t h e  o n s e t  o f  t h i s  p a t i e n t ’ s 
symptoms c o u l d  be t r a c e d  t o  th e  l i f t i n g  o f  a l o a d e d  b u c k e t  i n  
a sewe r .
Case No. 22 was f i r s t  e x a m in e d  w h i l e  he was o f f  work 
s u f f e r i n g  from a r i g h t - s i d e d  s c i a t i c a .  H i s  d i s a b i l i t y  was  
e s t a b l i s h e d  c l i n i c a l l y  as  due t o  p r o l a p s e  o f  t h e  4 t h - 5 t h  lum bar  
d i s c .  R a d i o l o g i c a l  e v i d e n c e  o f  n a r r o w in g  o f  t h e  d i s c  sp a ce  was  
n e g a t i v e . i n  t h i s  c a s e .  The p a t i e n t  made a c o m p le t e  r e c o v e r y  
i n  s i x  w eek s  and resu m ed  w ork ,  t h e  f i r s t  two w e ek s  o f  w h ic h  
w ere  l i m i t e d  t o  o c c a s i o n a l  e n t r y  t o  t h e  s e w e r s  and no h e a v y  
l i f t i n g .  The o n s e t  o f  symptoms i n  t h i s  c a s e  was b r o u g h t  ab o u t  
by t h e  p a t i e n t  s l i p p i n g  i n  a s e w e r  and making an awkward t w i s t  
i n  an e f f o r t  t o  r e g a i n  h i s  b a l a n c e .  He was s u d d e n ly  g r i p p e d ,  
w i t h  an a c u t e  p a i n  i n  h i s  l o w e r  back  and was u n a b le  t o  
s t r a i g h t e n  h i s  b a c k .  The p a i n  r a d i a t e d  down t h e  back  o f  t h e  
t h i g h .
( 6 ) L u m b o-S acra l  S t r a i n s .
W hile  no c a s e s  were  fo u n d  among t h e  sewermen a t  t h e  
m e d i c a l  e x a m i n a t i o n ,  i t  was o b s e r v e d  t h a t  e n t r a n t s  t o  t h e  jo b  
t o o x  t h r e e  t o  f o u r  w eek s  t o  become ’^ a c c l i m a t i s e d ” . During t h a t  
p e r i o d  lo w  b a c k a c h e ,  p r o b a b l y  due t o  l u m b o - s a c r a l  s t r a i n s ,  
a f f e c t e d  e a ch  o f  th em ,  e s p e c i a l l y  a t  t h e  e n d  o f  a s h i f t .
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J . I n c i d e n c e  ox O r t h o p a e d i c  C o n d i t i o n s  o f  t h e  F e e t  and  
V a r i c o s e  V e i n s . ( T a b l e  No. 4 2 . )
I t  was  f o u n d  t h a t  th e  i n c i d e n c e  o f  f o o t  c o n d i t i o n s  i n  
sewermen i s ,  on t h e  w h o l e ,  l i t t l e  d i f f e r e n t  from t h a t  i n  men 
from  t h e  same age and s o c i a l  c l a s s e s .  There  m ig h t  seem t o  be  
a h i g h e r  p r o p o r t i o n  o f  c a s e s  o f  p e s  p l a n u s  among sew erm en ,  bu t  
i t  c a n n o t  be c o n f i r m e d  t h a t  t h i s  i s  due t o  th e  n a t u r e  o f  the  
employment f o r  T ab le  No. 43 shows t h a t  t h e  d e f e c t  d o e s  n o t  
become more p r e v a l e n t  w i t h  l e n g t h  o f  s e r v i c e .
On t h e  o t h e r  hand,  Table  No. 44  r e v e a l s  t h a t  t h e r e  i s  a 
g r e a t e r  i n c i d e n c e  o f  p e s  p l a n u s  among t h o s e  men w o r k in g  m a i n l y  
i n  b r i c k  s e w e r s  as  compared w i t h  t h o s e  o p e r a t i n g  i n  p i p e  s e w e r s .  
None o f  t h e  men made s p e c i f i c  c o m p l a i n t  o f  a c t u a l  p a i n  i n  t h e i r  
f e e t ,  th ou gh  s e v e r a l  m e n t io n e d  t h a t  t h e y  had  a s e n s a t i o n  o f  
t i r e d n e s s ,  e s p e c i a l l y  a f t e r  a day i n  one o f  t h e  l a r g e r  s e w e r s .
Case No.  12 had  l o s s  o f  t h e  t e r m i n a l  p h a l a n g e s  o f  t h e  
2 n d ,  3**d and 4 t h  t o e s  o f  h i s  l e f t  f o o t  a s  t h e  r e s u l t  o f  a  
m anhole  c o v e r  f a l l i n g  o v e r  on h i s  f o o t  when he was p r e p a r i n g  t o  
e n t e r  a s e w e r  s e v e r a l  y e a r s  a g o .
Sewerman No. 15 had  d e f o r m i t y  o f  t h e  r i g h t  1 s t  m e t a t a r s o ­
p h a l a n g e a l  j o i n t  w h ic h  r e s u l t e d  from a s i m i l a r  a c c i d e n t  15 y e a r s  
a g o .  X -r a y  e x a m i n a t i o n  o f  t h e  j o i n t  showed o l d  o s t e o - a r t h r i t i c  
c h a n g e s .
On r e f l e c t i o n ,  i t  i s  p e r h a p s  s u r p r i s i n g  t h a t  r e s u l t s  o f  
a c c i d e n t s  s i m i l a r  t o  t h e s e  two were  n o t  fo u n d  more f r e q u e n t l y  
a t  t h e  m e d i c a l  e x a m i n a t i o n s ,  s i n c e  t h e  t h i g h  b o o t s  have  ru b b er  
u p p e r s  w h ich  g i v e  o n l y  l i m i t e d  p r o t e c t i o n  a g a i n s t  such  traum a.
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C h a p te r  I X .
THE RELATIONSH IP BETWEEN MEDICAL DEFECTS 
AND WORKING E'NYIKQNiviBNT .
A. P o s t u r e .
1 .  P h y s i o l o g i c a l  A d a p t a t i o n .
The p h o t o g r a p h s  o f  t h e  w o r k in g  p o s t u r e  o f  t h e  sevverman 
i l l u s t r a t e  t h e  e x t e n t  t o  w h ich  h i s  work must  be c a r r i e d  out  a t  
a m e c h a n i c a l  d i s a d v a n t a g e  t o  many ox h i s  m u s c l e s  and l i g a m e n t s .  
R e p e a t e d  s t r a i n s  ana  s t r e s s e s  are t h u s  p l a c e d  on c e r t a i n  p a r t s  
o f  h i s  b o d y .  A d a p t a b i l i t y ,  an amazing f e a t u r e  o f  human 
p h y s i o l o g y ,  i s  d e m o n s t r a t e d  i n  sewermen by t h e  o v e r - d e v e l o p m e n t  
o f  t h e i r  arm ana fo r e a r m  m u s c l e s ,  r e s u l t i n g  from t h e  v a s t  
amount o f  s h o r t  l i f t i n g  and p u l l i n g  a s s o c i a t e d  w i t h  t h e  c l e a r i n g  
o f  s i l t  from b o t h  p i p e  and b r i c k  s e w e r s .
2 .  Low B ackache  .
Low b a c k a c h e ,  a  c o n d i t i o n  p r e v a l e n t  among sewerm en,  
ha d  c a u s e d  a b s e n c e  from work i n  s e v e r a l  i n s t a n c e s .  Though 
v a r i o u s  d i a g n o s e s  had b e e n  c e r t i f i e d ,  c a r e f u l  i n v e s t i g a t i o n  
c o n f i r m e d  t h a t  t h e  f e a t u r e s  o f  t h o s e  i l l n e s s e s  w ere  s i m i l a r  t o  
t h e  s i g n s  and symptoms fo u n d  i n  t h e  lumbar r e g i o n  a t  t h e  m e d i c a l  
e x a m i n a t i o n s .
L i m i t a t i o n  o f  h e i g h t  i n  t h e  s e w e r s  n e c e s s i t a t e s  a 
w o r k in g  p o s t u r e  i n v o l v i n g  s l i g h t  f l e x i o n  o f  t h e  k n e e s ,  a c u t e  
f l e x i o n  o f  t h e  p e l v i s  on t h e  t h i g h s  and f l e x i o n  o f  t h e  i n t e r ­
v e r t e b r a l  j o i n t s  e s p e c i a l l y  i n  t h e  lum bar  r e g i o n .  As a r e s u l t
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o f  t h e  l i f t i n g  ana  p u l l i n g  c a r r i e d  o u t  i n  t h i s  p o s i t i o n ,  s e v e r e  
s t r e s s e s  and s t r a i n s  are  p l a c e d  on t h e  l i g a m e n t s  o f  th e  lumbar  
s p i n e  and p e l v i s ,  e s p e c i a l l y  on  t h e  l u m b o - s a c r a l  l i g a m e n t .
Owing t o  t h e  d i f f i c u l t y  i n  s e c u r i n g  a f i r m  f o o t i n g  on t h e  s e m i ­
c i r c u l a r  f l o o r  o f  t h e  s e w e r s ,  sudden j a r r i n g  o f  t h e s e  l i g a m e n t s  
f r e q u e n t l y  o c c u r s  when t h e  sewerman s l i p s  w h i l e  l i f t i n g  i n  t h i s  
awkward p o s i t i o n .  R e p e a t e d  t r a u m a t a ,  b o t h  m in o r  a s  w e l l  a s  
sudd en  and s e v e r e ,  t h u s  a r i s e  from  t h e  same e n v i r o n m e n t a l  
c o n d i t i o n s .
These  f a c t o r s  are  r e s p o n s i b l e  f o r  t h e  h i g h  i n c i d e n c e  
o f  lumbar s t r a i n s  and s p r a i n s  among sewermen.  F u r t h e r m o r e ,  
t h e  e n v i r o n m e n t a l  c o n d i t i o n s  f u l f i l  a l l  o f  t h e  r e q u i r e m e n t s  
f o r  t h e  p r o d u c t i o n  o f  a r t i c u l a r  r h e u m a t i sm ,  n a m e ly ,  r e p e a t e d  
traum a i n  a damp e n v i r o n m e n t ,  t h e  j o i n t s  commonly a f f e c t e d  
b e i n g  t h o s e  most  i n  u s e  a t  work -  i n  sewermen, t h e  j o i n t s  o f  
t h e  lumbar s p i n e .  O s t e o - a r t h r i t i s  o f  t h e  lumbar s p i n e  w a s ,  
i n  f a c t ,  f o u n d  t o  be p r e v a l e n t  among sewermen.  T h i s  c o n d i t i o n ,  
h o w e v e r ,  i s  so f r e q u e n t l y  f o u n d  i n  t h e  l a b o u r i n g  c l a s s e s ,  
e s p e c i a l l y  a f t e r  m id d le  a g e ,  t h a t ,  s i n c e  m ost  o f  t h e  men had  
b e e n  e m p lo y e d  i n  t h a t  c a p a c i t y  p r i o r  t o  t h e i r  e n t r y  t o  t h e  
s e w e r s ,  i t  c a n n o t  be e s t a b l i s h e d  t h a t  t h e  o s t e o - a r t h r i t i c  
c h a n g e s  f o u n d  i n  t h e  lumbar s p i n e s  o f  sewermen were  s o l e l y  
a t t r i b u t a b l e  t o  t h e  n a t u r e  o f  t h e i r  r e c e n t  em ploym ent .  N e v e r ­
t h e l e s s ,  t h e r e  i s  e v i d e n c e  t o  s u g g e s t  t h a t  t h e  c o n d i t i o n  can  
be  so a g g r a v a t e d  by work i n  t h e  s e w e r s  a s  t o  p rodu ce  a c u t e
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symptoms. Where two men have s i m i l a r  o s t e o - a r t h r i t i c  
c h a n g e s  i n  t h e  lum bar  s p i n e ,  t h e  one em ployed  on t h e  s u r f a c e  
h a s  n e g l i g i b l e  d i s a b i l i t y  a s  compared w i t h  t h e  o t h e r  w o r k in g  
i n  t h e  l i m i t e d  sp a c e  o f  a s e w e r .  I n  t h e  l a t t e r  i n s t a n c e  a 
v i c i o u s  c i r c l e  i s  s e t  up -  more s t r e s s  and s t r a i n  w i t h  more 
a c u t e  lo w  b a c k a c h e .
The p o s t u r a l  e f f e c t s  o f  work i n  t h e  se w e r s  ha v e  
a c c e n t u a t e d  c o n g e n i t a l  a b n o r m a l i t i e s  o f  t h e  s p i n e  i n  t h r e e  
sewerm en ,  y e t  i t  i s  p r o b a b l e  t h a t ,  i n  t h e  o r d i n a r y  c o u r s e  
o f  e v e n t s ,  h a d  t h o s e  men been  e m p lo y e d  i n  t h e  a v e r a g e  l a b o u r ­
i n g  j o b ,  t h e s e  d e f e c t s  w ou ld  n o t  have  p r o d u c e d  any symptoms  
o r  s i g n s .
A g a i n ,  a n k y l o s i n g  s p o n d y l i t i s ,  such  a s  t h a t  f o u n d  i n  
Case No. 8 , p r o d u c e d  a d eg ree  o f  d i s a b i l i t y  much g r e a t e r  i n  
t h i s  sewerman t h a n  t h e  more a d v a n c e d  s t a g e  p r e s e n t  i n  t h e  
watchman i n  t h e  c o n t r o l  g r o u p .  The sewerman w i t h  e a r l y  
r a d i o l o g i c a l  e v i d e n c e  o f  P a g e t 1 s D i s e a s e  i n  h i s  p e l v i s  a l s o  
i l l u s t r a t e s  how t h e  p o s t u r e  o f  sewermen can  a g g r a v a t e  t h e  
symptoms o f  a s p i n a l  l e s i o n .
3 .  H e r n i a t i o n  o f  I n t e r v e r t e b r a l  D i s c .
C y r i a x  ( 1 9 5 0 ) ,  when d i s c u s s i n g  t h e  p r o p h y l a x i s  o f  
t h i s  c o n d i t i o n ,  l a y s  s t r e s s  on  t h e  im p o r t a n c e  o f  m a i n t a i n i n g  
lum bar  l o r d o s i s  and a v o i d i n g  t h e  f l a t t e n i n g  o u t  o f  t h e  lum bar  
s p i n e s  o f  s c h o o l c h i l d r e n  w h ic h  r e s u l t s  from o v e r - i n d u l g e n c e  
i n  e x e r c i s e s  i n v o l v i n g  tru n k  f l e x i o n .  He shows how t h e  j o i n t  
s p a c e  b e tw e e n  lum bar v e r t e b r a e  i s  a l t e r e d  d u r in g  f l e x i o n .
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( F i g .  9 )*  The back  o f  t h e  j o i n t  sp a ce  i s  s e e n  t o  be i n c r e a s e d  
d u r i n g  f l e x i o n ,  t h u s  p e r m i t t i n g  o f  backward d i s p l a c e m e n t  o f  
t h e  i n t e  rve r t e b r a l  a i s c .  d u r in g  t h e  l i f t i n g  o f  h e a v y  w e i g h t s .  
B e c a u s e  o f  l i m i t a t i o n  o f  w o r k in g  h e i g h t  i n  most  s e w e r s ,  and  
i n a b i l i t y  to  have  c o m p l e t e l y  f r e e  movement o f  t h e  k n e e  j o i n t s  
due t o  t h e  w e a r i n g  o f  t h i g h  b o o t s ,  t h e  w o rk in g  p o s t u r e  o f  
sewermen p r e d i s p o s e s  t o  t h i s  d e f e c t .  H e r n i a t i o n  o f  an i n t e r -  
v e r t e b r a l  d i s c  f o u n d  i n  two sewermen wa3 e s t a b l i s h e d  a s  
a t t r i b u t a b l e  t o  em ploym ent .  I t  i s  p r o b a b l e  t h a t  many o f  t h e  
sew erm en’ s a b s e n c e s  c a u s e d  by s c i a t i c a  c o u l d  be a t t r i b u t e d  t o  
t h i s  t y p e  o f  i n j u r y .  I t  w o u ld  a p p e a r ,  a l s o ,  t h a t  i n  s e v e r a l  
i n s t a n c e s  lo w  backache  i s  t h e  f i r s t  s t a g e  i n  t h e  d e v e lo p m e n t  
o f  t h i s  l e s i o n .
4 .  Hip  and Knee J o i n t  C o n d i t i o n s .
A r t h r i t i c  and l i g a m e n t o u s  l e s i o n s  i n  t h e  h i p  and k n ee  
j o i n t s  -  j o i n t s  i n t i m a t e l y  c o n c e r n e d  w i t h  t h e  m a i n t e n a n c e  o f  
t h e  sewerm an’ s  w ork in g  p o s t u r e  -  can a l s o  be a t t r i b u t e d  t o  t h e  
n a t u r e  o f  t h e  em ploym en t ,  o r ,  i f  p r e - e x i s t i n g ,  m a t e r i a l l y  
a g g r a v a t e d  t h e r e b y .
5 • Foot  C o n d i t i o n s .
Long p e r i o d s  o f  s t a n d i n g  i n  one  p o s i t i o n ,  o r  o f  t r e a d ­
i n g  t h r o u g h  s i l t ,  12 i n c h e s  o r  more d e e p ,  w e a r i n g  i l l - f i t t i n g  
r u b b e r  t h i g h - b o o t s ,  o r  w a d e r s  and c l o g s ,  pu t  a h e a v y  s t r a i n  
on t h e  f e e t .  A d d i t i o n a l  s t r a i n  on l i g a m e n t s  o c c u r s  from t h e  
c l i m b i n g  i n  and o u t  o f  s e w e r s  on t h e  i r o n  rungs  f i t t e d  to  t h e  
w a l l s  o f  t h e  m a n h o l e s .  A l l  o f  t h e s e  movements  t e n d  to  prod u ce
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s t r e t c h i n g  o f  t h e  l o n g i t u d i n a l  l i g a m e n t s  o f  t h e  a rch  o f  t h e  
f o o t  and so i t  i s  p o s s i b l e  t h a t  f l a t  f e e t  m ig h t  he p r e v a l e n t  
i n  sewermen. At t h e  e x a m i n a t i o n s ,  t h i s  d e f e c t  w as  more common 
i n  sewermen e n g a g e d  m a i n l y  i n  b r i c k  s e w e r s  t h a n  i n  t h o s e  w ork­
i n g  i n  t h e  p i p e  s e w e r s ,  t h o u g h  no d e f i n i t e  r e l a t i o n s h i p  c o u l d  
be e s t a b l i s h e d  b e t w e e n  l e n g t h  o f  s e r v i c e  and i n c i d e n c e  o f  t h e  
f o o t  c o n d i t i o n .
6 .  Hand C o n d i t i o n s .
One sewerman, aged  57 y e a r s ,  who had  worked  m o s t l y  i n  
p i p e  s e w e r s  f o r  t h e  p a s t  e i g h t  y e a r s ,  showed e a r l y  e v i d e n c e  
o f  D u p u y tr e n f s c o n t r a c t u r e  o f  t h e  4 t h  f i n g e r  o f  h i s  r i g h t  han d .  
The p u l l i n g  on r o p e s  d u r in g  t h e  h o s e - f l u s h i n g  p r o c e s s  c o u l d  
p l a y  a p a r t  i n  t h e  p r o d u c t i o n  o f  t h e  c o n t r a c t u r e .  H i s  p r e v i o u s  
employment was as  a l a b o u r e r  i n  t h e  Highways  Department where  
p i c k  and s h o v e l  v\rere f r e q u e n t l y  i n  h i s  h a n d s .  P r i o r  t o  1920  
h e  was a m in e r  f o r  13 y e a r s .  He s t a t e s  t h a t  he f i r s t  n o t i c e d  
t h e  f i n g e r  s t i f f n e s s  o n l y  one y e a r  a g o .
B. A tm o s p h e r ic  C o n d i t i o n s .
The p r e s e n c e  o f  c a rb o n  m o n o x id e ,  ca rb o n  d i o x i d e ,  
b e n z e n e ,  a r o m a t i c  h y d r o c a r b o n s ,  p e t r o l e u m  v a p o u r ,  h y d ro g e n  
s u l p h i d e ,  a c e t y l e n e  and c h l o r i n e  h a s  b e e n  d e m o n s t r a t e d  i n  
c e r t a i n  s e w e r s ,  s e v e r a l  o f  t h e s e  g a s e s  h a v e  b e e n  r e s p o n s i b l e  
f o r  f a t a l  a c c i d e n t s  i n  G lasgow  s e w e r s ,  w h i l e  o t h e r s  ha v e  p r o ­
d u ced  a c u t e  p o i s o n i n g  w i t h  l o s s  o f  c o n s c i o u s n e s s .  I t  seems  
c e r t a i n ,  t h e r e f o r e ,  t h a t  l e s s e r  d e g r e e s  o f  i n t o x i c a t i o n  can  
o c c u r .
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I t  h a s  b een  e s t a b l i s h e d  t h a t  v e n t i l a t i o n  i n  many s e w e r s  
i s  i n a d e q u a t e  and t h a t  c o n c e n t r a t i o n s  o f  t h e s e  g a s e s  v a r y .
That c h a n g e s  i n  th e  p r e s e n c e  and amount o f  g a s e o u s  m a t e r i a l  i n  
s e w e r s  o c c u r  r a p i d l y  h a s  b e e n  p r o v e d  by t h e  sudden h i g h  c o n c e n ­
t r a t i o n  o f  n o x i o u s  m a t e r i a l . s u f f i c i e n t  t o  k i l l  sewermen b e f o r e  
t h e y  c o u l d  be r e s c u e d  from t h e  s e w e r s .  S i m i l a r l y ,  c o n c e n t r a ­
t i o n s  s u f f i c i e n t  t o  p rodu ce  c h r o n i c  i n t o x i c a t i o n  may be p r e s e n t  
f o r  l o n g  p e r i o d s  'o f  t h e  day ,  a n d ,  y e t ,  when s a m p le s  are  t a k e n  
f o r  a n a l y s i s ,  t h e s e  may show o n l y  lo w  r e a d i n g s .  T h i s  v a r i a b i l ­
i t y  i s  a  f a c t o r  d i f f i c u l t  t o  overcom e i n  an i n v e s t i g a t i o n  su ch  
a s  t h i s .
C e r t a i n  m e d i c a l  d e f e c t s  have  b e e n  f o u n d  among sewermen  
on t h e  one h a n d ,  and t h e  p r e s e n c e  o f  c e r t a i n  t o x i c  m a t e r i a l s  
h a s  b e e n  d e m o n s t r a t e d  i n  t h e i r  w o r k in g  e n v i r o n m e n t ,  on t h e  o t h e r .  
The known e f f e c t s  o f  e x p o s u r e  t o  c o n c e n t r a t i o n s  o f  e a c h  o f  t h e s e  
g a s e s  are  o u t l i n e d  b e lo w .
1# E f f e c t s  o f  E x p o su re  t o  C e r t a i n  G a s e s .
( a )  Carbon M o n o x id e .
Whereas  a c u t e  p o i s o n i n g  from t h i s  a s p h y x i a n t  g a s  i s  
w e l l  r e c o g n i s e d ,  t h e  p o s s i b i l i t y  o f  c h r o n i c  i n t o x i c a t i o n  h a s  
b e e n  f o r  l o n g  t h e  s u b j e c t  o f  g r e a t  c o n t r o v e r s y .  Y a r i o u s  
symptom c o m p le x e s ,  w h ic h  i n c l u d e  h e a d a c h e ,  n a u s e a ,  v o m i t i n g ,  
g e n e r a l  m a l a i s e  w i t h  m u s c u la r  w e a k n e s s  and i n c r e a s e d  f a t i g u e ,  
and m e n t a l  d u l n e s s ,  have  b een  f o r m u l a t e d  a s  r e s u l t i n g  from l o n g -  
c o n t i n u e d  e x p o s u r e  t o  low c o n c e n t r a t i o n s  o f  carbon m o n o x id e .
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R e c e n t  i n v e s t i g a t o r s  have adaed  t o  th e  l i t e r a t u r e  on t h e  
s u b j e c t ,  and t h e  e v i d e n c e  now a v a i l a b l e  t e n d s  t o  s u g g e s t  t h a t  
i  1 1 - e f f e c t s  do a r i s e  from r e p e a t e d  s m a l l  d o s e s  o f  t h i s  g a s .
No a c c u m u l a t i o n  o f  c a rb o n  m on ox id e  o c c u r s  i n  t h e  b o d y ,  
t h e  g a s  d i s a p p e a r i n g  from t h e  b l o o d  w i t h i n  a few m i n u t e s  t o  a 
f e w  h o u r s  a f t e r  c e s s a t i o n  o f  e x p o s u r e .  H a ld ane  ( 1 9 3 0 )  f o u n d  
a t e n d e n c y  t o  a c c l i m a t i s a t i o n  t o  e x p o s u r e  t o  th e  g a s ,  b u t  i t  
d i s a p p e a r e d  q u i c k l y .  K i l l i e s  ( q u o t e d  by A l i c e  H a m i l t o n ,  1 9 4 5 ) ,  
i n  a n im a l  e x p e r i m e n t s ,  fo u n d  t h i s  r e s i s t a n c e  t o  be a s s o c i a t e d  
w i t h  an i n c r e a s e  o f  b l o o d  v o l u m e ,  p o l y c y t h e m i a  w i t h  r e t i c u l o ­
c y t e s ,  and e n l a r g e d  s p l e e n .  I n  man, h o w e v e r ,  he  saw i n c r e a s e d  
r e s i s t a n c e  b u t  no c o r r e s p o n d i n g  b lo o d  c h a n g e s .
Burnham ( 1 9 2 5 ) c o n s i d e r e d  t h a t  c h r o n i c  c a r b o n  m on o x ia e  
p o i s o n i n g  f o u n d  i n  g a r a g e  w o r k e r s  p r o d u c e d  h e a d a c h e ,  b r e a t h ­
l e s s n e s s ,  g e n e r a l  n e r v o u s n e s s ,  d i s t u r b e d  s l e e p ,  i n d i g e s t i o n ,  
l o s s  o f  a p p e t i t e ,  and a c i d  b e l c h i n g s  from t h e  s to m a c h .  E a r l y  
s t a g e s  were  l o s s  o f  a l e r t n e s s ,  l o s s  o f  m u s c u la r  p o w e r ,  
i r r i t a b i l i t y  and l o s s  o f  ju dgm ent ,  l y e r s  ( 1 9 2 7 ) q u o t e d  by  
H a m i l to n  ( I 9 4 5 ) m e n t i o n s  i n  a d d i t i o n  g i d d i n e s s ,  t i n n i t u s ,  
r a p i d  p u l s e  and r a p i d  b r e a t h i n g ,  t r e m o r s ,  i n c r e a s e d  r e f l e x e s  
and a p a l l o r  d i s p r o p o r t i o n a t e  t o  th e  d e g r e e  o f  anaem ia  w h ich  
w a s  v a s o m o to r  i n  o r i g i n .
In  h i s  i n v e s t i g a t i o n  o f  c h r o n i c  c a r b o n  m onoxide  p o i s o n ­
i n g  among p e r s o n s  w i t h  a n o n - i n d u s t r i a l  e x p o s u r e ,  Beck (1 9  38)  
fo u n d  t h a t ,  a l t h o u g h  m ost  o f  t h e  symptoms were t h o s e  o f  s i m p l e  
a n o x a e m ia ,  o t h e r s  s u g g e s t e d  o r g a n i c  l e s i o n s  o f  t h e  c e n t r a l
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n e r v o u s  s y s t e m ,  e n c e p h a l i t i s ,  e p i l e p s y ,  c e r e b r a l  t h r o m b o s i s ,  
m u l t i p l e  s c l e r o s i s  and. t e t a n y .  F r e q u e n t  f i n d i n g s  were  n e u r o ­
m u s c u l a r  and j o i n t  p a i n s ,  spasms o f  v o l u n t a r y  and i n v o l u n t a r y  
m u s c l e s ,  n a u s e a  and v o m i t i n g ,  i n c r e a s e  o f  r e d  c o r p u s c l e s  and  
h a e m o g l o b i n .  On t h e  o t h e r  h a n d ,  t h e  i n v e s t i g a t i o n s  c a r r i e d  
o u t  by  t h e  A m erican  P u b l i c  H e a l t h  S e r v i c e  i n t o  t h e  i n c i d e n c e  
o f  c h r o n i c  c a r o o n  monoxide p o i s o n i n g  among w o r k e r s  i n  t h e  g r e a t  
H o l l a n d  T unn el  s u g g e s t e d  t h a t  l i t t l e  i l l - e f f e c t  r e s u l t e d  from  
e x p o s u r e  t o  an a tm osph ere  a v e r a g i n g  70 p a r t s  p e r  m i l l i o n  f o r  
a s  l o n g  a s  13  y e a r s .  Carbon m onoxide  i n  b l o o d  was  a s  h i g h  a s  
1 5 . I  p e r  c e n t ,  i n  t o l l  c o l l e c t o r s ,  t h e  h i g h e s t  r e a d i n g s  b e i n g  
f o u n d  i n  h e a v y  sm o k e r s .
More r e c e n t  i n v e s t i g a t i o n s  by Leway and Drabkin  ( 1 9 4 4 ) 
c a s t  doubt on t h e  r e s u l t s  o f  t h e  H o l l a n d  T unn el  R eport  f o r  
t h e y  showed t h a t  i n  d ogs  e l e c t r o c a r d i o g r a p h s  d e m o n s t r a t e d  
c h a n g e s  i n  t h e  h e a r t  m u sc le  a s  e a r l y  a s  t h e  s e c o n d  week o f  t h e  
e x p e r i m e n t  i n  w h ic h  dogs  were  e x p o s e d  t o  a ca rb o n  m onoxide  
c o n c e n t r a t i o n  o f  100 p a r t s  p e r  m i l l i o n  f o r  11 w e e k s ,  6 d a y s  
a  w e ek ,  and h o u r s  p e r  day.  Some o f  t h e  dogs  showed d i s ­
t u r b a n c e s  o f  g a i t  and o f  p o s t u r a l  and p o s i t i o n a l  r e f l e x e s .
A t  p o s t - m o r t e m  e x a m i n a t i o n  t h e s e  d o g s  were  exam ined  and  
d e g e n e r a t i v e  c h a n g e s  were n o t e d  i n  t h e  myocardium, h a e m o r r h a g e s  
and n e c r o s i s  b e i n g  f o u n d .  I n  t h e  b r a i n ,  h i s t o l o g i c a l  c h a n g e s  
i n  t h e  c o r t e x  o f  t h e  h e m i s p h e r e s  and t h e  g l o b u s  p a l l i a u s  were  
l o c a t e d  and t h e s e  r e s e m b l e d  i n  t y p e  and l o c a l i s a t i o n  t h o s e  
f o u n d  a f t e r  a c u t e  p o i s o n i n g ,  but t h e y  w ere  s m a l l e r ,  more
-  127 -
s c a t t e r e d  and l e s s  d e s t r u c t i v e .
The e l e c t r o c a r d i o g r a p h i c  r e s u l t s  i n  b o t h  a c u t e  and  
c h r o n i c  p o i s o n i n g  by carb on  monoxide  ha v e  b e e n  d i s c u s s e d  by  
v a r i o u s  w r i t e r s  ana t h e r e  seems t o  be l i t t l e  doubt t h a t  t e m p o r ­
a r y  l e s i o n s  are  p r o d u c e d  by a n o x a em ia  and t h a t  p erm an en t  
e f f e c t s  are  due t o  damage t o  t h e  myocardium r e s u l t i n g  from  
i n j u r y  t o  t h e  l i n i n g  o f  t h e  c o r o n a r y  v e s s e l s  ( H a s t e l l i  ( 1 9 4 0 ) ,  
C a c c u r i  ( 1 9 4 0 ) ,  and Ste in m ann  (1 9 3 7  ))*
C e r t a i n  f a c t o r s  have a b e a r i n g  on t h e  amount o f  c a r b o x y -  
h a e m o g l o b i n  fo rm ed  i n  t h e  body  on  e x p o s u r e  t o  ca rb o n  m o n o x id e ,  
n a m e l y ,  t h e  c o n c e n t r a t i o n  o f  c a rb o n  monoxide  i n  t h e  a i r ,  t h e  
d u r a t i o n  o f  e x p o s u r e ,  and t h e  r a t e  o f  r e s p i r a t i o n  o f  t h e  
i n d i v i d u a l .  I n c r e a s e  o f  t e m p e r a t u r e ,  h u m i d i t y  and c a r b o n  
d i o x i d e  c o n t e n t  o f  th e  a i r ,  o r  d e c r e a s e  i n  t h e  o x y g e n  c o n c e n ­
t r a t i o n  s t i m u l a t e  r e s p i r a t i o n  and f a v o u r  a b s o r p t i o n  o f  ca rb o n  
m o n o x id e .  C o n c e n t r a t i o n s  o f  c a r b o x y h a e m o g lo b i n  i n  t h e  b l o o d  
b e lo w  2 0 c a u s e  o n l y  m od erate  s u b j e c t i v e  c o m p l a i n t s ,  a c c o r d i n g  
t o  v o n  O e t t i n g e n  ( 1 9 4 5 ) ,  bu t  t h e s e  become s e r i o u s  up t o  30^  
c o n c e n t r a t i o n  and a l a r m i n g  i n  h i g h e r  c o n c e n t r a t i o n s .  C o n c e n ­
t r a t i o n s  o f  60)o t o  QQf> i n  th e  b l o o d  are  d a n g er o u s  t o  l i f e .
The American S t a n d a r d s  A s s o c i a t i o n  h a s  l a i d  down as  
t h e  maximum p e r m i s s i b l e  e x p o s u r e  t o  carb on  monoxide  t h e  f i g u r e  
o f  100 p a r t s  p e r  m i l l i o n  f o r  n o t  l o n g e r  th a n  e i g h t  h o u r s  d a i l y .  
For  s h o r t e r  p e r i o d s  g r e a t e r  c o n c e n t r a t i o n s  are  a l l o w e d ,  e . g . ,
400 p a r t s  p e r  m i l l i o n  f o r  an e x p o s u r e  o f  one hou r  d a i l y .
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H aggard  and H e n d e r so n  ( q u o t e d  by G l a i s t e r )  s u g g e s t  t h a t  a
g o o d  i n d e x  i s  g i v e n  by m u l t i p l y i n g  ( t  x  c )  and g i v e  t h e
f o l l o w i n g  e q u a t i o n s  f o r  t h e  c a l c u l a t i o n  o f  t h e  p h y s i o l o g i c a l
r e s p o n s e  t o  v a r i o u s  c o n c e n t r a t i o n s : -
Time ( i n  h o u r s )  x  c o n c e n t r a t i o n  ( p a r t s  p e r  m i l l i o n )
= 3 0 0 ,  no p e r c e p t i b l e  e f f e c t ;
= 6 0 0 , j u s t  a p p r e c i a b l e  e f f e c t ;
~ 9 0 0 ,  h e a d a c h e  and n a u s e a ;  .
= 1 , 5 0 0 ,  d a n g e r o u s .
T h ese  f i g u r e s  r e f e r  t o  a p e r s o n  a t  r e s t .
I t  h a s  b e e n  shown by Haldane t h a t  t h e  same d e g r e e  o f  s a t u r ­
a t i o n  o f  t h e  b l o o d  w i t h  carb on  monoxide  w o u ld  f o l l o w  one  
h o u r 1 s  e x p o s u r e  t o  400 p a r t s  p e r  m i l l i o n  i f  t h e  man were at  
r e s t  i n  a norm al  a t m o s p h e r e ,  t o  350 i f  he were  a t  r e s t  i n  a 
h o t  humid a t m o s p h e r e ,  and to  250 i f  he  were  w o r k in g  h a r d .
Smoking p r o d u c e s  a l e v e l  o f  c a r b o x y h a e m o g lo b i n  i n  t h e  
b l o o d .  Schm idt  ( 1 9 4 0 )  found  t h e  mean c o n t e n t  o f  t h e  b l o o d  
ca rb o n  monoxide  a s  f o l l o w s : -  
More t h e n  30 c i g a r e t t e s
p e r  diem ............................. 8 . 7 $  s a t u r a t i o n  ( b . 5 b -  10 . 1  by- )
2 0 - 3 0     4 . 2 $  ( 1 . 5 5  -  7 . 5 $ )
1 0 - 2 0    2 . 7 $  ( 1 . 6 7  -  3 . 5 $ )
Up t o  10    1 . 8 $  ( 1 . 2 7  -  4 . 2 8 $
O c c a s i o n a l l y    0 . 1 9  -  1 * 2 3 $
N on-sm ok ers   ................  0 . 1 $
P i p e  sm okers    2 . 5 9  -  6 . 9 3 $
Chernov and Liberman ( 1 9 4 7 ) f o u n d  t h a t  when m ice  w ere  
e x p o s e d  t o  a t m o s p h e r e s  c o n t a i n i n g  c a rb o n  monoxide  and b e n z i n e  
s e p a r a t e l y  i n  c o n c e n t r a t i o n s  l i a b l e  t o  be fo u n d  i n  t h e  m o to r  
t r a n s p o r t  i n d u s t r y  no i l l  e f f e c t s  a r o s e .  When t h e  two w ere  
c o m b in ed ,  h o w e v e r ,  a c u m u l a t i v e  t o x i c  e f f e c t  was n o t e d .  A 
r i s e  i n  t e m p e r a t u r e  c o n s i d e r a b l y  i n c r e a s e  a t h e  t o x i c  e f f e c t s .
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Mayers (19 37) drew a t t e n t io n  to  the  f a c t  th a t  carbon 
monoxide i s  l e s s  t o x i c  a lone than i l lu m in a t in g  g a s ,  or when 
m ix e d  w itn  hydrogen su lp h id e .
( b )  Carbon D i o x i d e .
T h i s  g a s  i s  an a s p h y x i a n t  and p r o d u c e s  i t s  e f f e c t s  i n  
c o n c e n t r a t i o n s  o f  5 $  and upwards .  At 6$ t h e r e  i s  p r o d u c e d  
d i s t i n c t  b r e a t h l e s s n e s s  and p a l p i t a t i o n  and s l i g h t  f r o n t a l  h e a d ­
a c h e .  At 1 0 $  t h e  d i s t r e s s  i s  g r e a t e r  and s t u p e f y i n g  e f f e c t s  
a p p e a r ,  t h e  f a c e  becom ing  f l u s h e d .  B etw een  1 2 $  and 15$,  c e r e b r a l  
symptoms a p p ea r  and t h e  p a t i e n t  soon b eco m es  u n c o n s c i o u s .  He 
c a n  s u r v i v e  i n  t h i s  c o n c e n t r a t i o n  f o r  some t i m e .  At 2 5 $ ,  d e a t h  
ca n  o c c u r  a f t e r  s e v e r a l  h o u r s 1 e x p o s u r e .  I t  i s  g e n e r a l l y  
a c c e p t e d  t h a t  t h e  p r e s e n c e  o f  1 6 $  c a rb o n  d i o x i d e  e x t i n g u i s h e s  
t h e  f lam e  o f  t h e  o r d i n a r y  m i n e r ’ s  lam p.  I t  i s  t h u s  c a l c u l a t e d  
t h a t  r e s p i r a t i o n  may go on u n i m p a i r e d  i n  a i r  c o n t a i n i n g  a t  l e a s t  
1 0 $  more ca rb o n  d i o x i d e  t h a n  i s  r e q u i r e d  t o  e x t i n g u i s h  t h e  f l a m e .
C h r o n ic  p o i s o n i n g  h a s  b e e n  i n v e s t i g a t e d  i n  a n i m a l s  
e x p o s e d  t o  c o n c e n t r a t i o n s  o f  1 $  t o  26$  f o r  p e r i o d s  o f  f i v e  t o  
s i x  w e e k s .  D e g e n e r a t i v e  c h a n g e s  o c c u r r e d  i n  t h e  a l v e o l i  o f  t h e  
l u n g s ,  k i d n e y s  and g a n g l i o n  c e l l s  o f  t h e  b r a i n .  I n  humans,  
e x p o s u r e  t o  c o n c e n t r a t i o n s  o f  about  1 $  c a u s e d  some i n c r e a s e  i n  
t h e  d ep th  o f  r e s p i r a t i o n ,  but a t  2$  t h e  d e p th  i s  i n c r e a s e d  
f u r t h e r  and t h e  f r e q u e n c y  i s  a l s o  i n c r e a s e d .  Up t o  3$ t h e  
ca r b o n  d i o x i d e  t e n s i o n  i n  the  b l o o d  r e m a in s  u n a l t e r e d .
"I
-  1 3 0  -
( c ) B e n z e n e .
B en zene  i s  a n a r c o t i c  p o i s o n  w h i c h  a c t s  w i t h  e x t r e m e  
s w i f t n e s s  p r o d u c i n g  u n c o n s c i o u s n e s s  o r  h e l p l e s s  c o n f u s i o n  i n  
t h e  a c u te  form o f  p o i s o n i n g .  C h r o n ic  i n t o x i c a t i o n  i s ,  h o w e v e r ,  
t h e  more i m p o r t a n t  i n  i n d u s t r y ,  i t s  o n s e t  b e i n g  so i n s i d i o u s  
and t h e  symptoms so vague  t h a t  d i a g n o s i s  may n o t  be made i n  
some i n s t a n c e s  u n t i l  th e  a p p ea r a n c e  o f  h a e m o r r h a g e s .  I n  t h i s  
form  o f  p o i s o n i n g  t h e  b l o o d  fo r m in g  t i s s u e s  are  a f f e c t e d .  
F i r s t l y ,  t h e r e  i s  s t i m u l a t i o n  o f  t h e  bone marrow w i t h  r e s u l t ­
a n t  h i g h  c e l l  c o u n t s  and t h e  a p p ea r a n c e  o f  immature c e l l s  i n  
t h e  p e r i p h e r a l  b l o o d ,  There  f o l l o w s  t h e  t r u e  t o x i c  e f f e c t s  
m a n i f e s t  a s  a n a e m ia ,  l e u c o p e n i a  and r e d u c t i o n  o f  p l a t e l e t s .  
V a r i o u s  c o m b i n a t i o n s  o f  t h e  e f f e c t s  o f  s t i m u l a t i o n  and  
d e p r e s s i o n  can be fo u n d  i n  t h e  com ponen ts  o f  th e  b l o o d .
B o w d i tc h  and E l k i n s  ( 1 9 3 9 )  when i n v e s t i g a t i n g  t h e  
e f f e c t s  o f  c h r o n i c  e x p o s u r e  t o  b e n z e n e  f o u n d  1 2 . 4d o f  t h e i r  
c a s e s  t o  have norm al  b l o o d  p i c t u r e s ,  2 3 . 6 °J> showed a s i n g l e  
d e v i a t i o n  from  n o r m a l  ( 4  o u t  o f  21 show ing  an e l e v a t i o n  o f  
t h e  e r y t h r o c y t e  c o u n t ) ,  w h i l e  64^ o f  t h e i r  c a s e s  showed  
m u l t i p l e  d e v i a t i o n s  from n o r m a l .
The A m er ican  S t a n d a r d s  A s s o c i a t i o n  h a s  p r o n o u n c e d  100  
p a r t s  p e r  m i l l i o n  t o  be t h e  maximum a l l o w a b l e  c o n c e n t r a t i o n  
o f  b e n z e n e  i n  a w ork in g  e n v ir o n m e n t .  I t  s h o u l d  be n o t e d  t h a t  
t h e  symptoms and b l o o d  c h a n g e s  may n o t  a p p ea r  u n t i l  some 
l i t t l e  t im e  a f t e r  t h e  l a s t  e x p o s u r e  t o  b e n z e n e .
-  131 -
C h e v a l i e r  ana Mouther ( 1 9 4 7 )  drew a t t e n t i o n  t o  t h e  
f a c t  t h a t  among w o r k e rs  i n  a r u b b e r  f a c t o r y  who were e x p o s e d  
t o  b e n z e n e ,  t h e y  fo u n d  a h i g h  i n c i d e n c e  o f  a c u t e  g a s t r i t i s  
w h ic h  c l e a r e d  up when th e  w o r k e r s  w ere  w i t h d r a w n ' from t h e  
b e n z e n e .  The main symptoms were  v a g u e  i n d i g e s t i o n  w i t h  a 
s e n s a t i o n  o f  e p i g a s t r i c  h e a v i n e s s ,  a f e e l i n g  o f  d i s t e n s i o n ,  
i n t o l e r a n c e  o f  a l c o h o l ,  r ea d y  f l u s h i n g  and o f t e n  p e r s i s t e n t  
f r o n t a l  o r  t e m p o r a l  h e a d a c h e .  G a s t r o s c o p y  showed some i n f l a m ­
m a t i o n  i n  a number o f  th e  c a s e s .
( d )  B e n z i n e  ( p e t r o l ) .
P e t r o l  i s  a m ix t u r e  o f  h y d r o c a r b o n s ,  p a r a f f i n s ,  o l e f i n s ,  
n a p h t h e n e s  and a r o m a t i c s .  The v a p o u r s  are  h e a v i e r  t h a n  a i r .
No s t a n d a r d  h a s  b e e n  f i x e d  f o r  t h e  maximum a l l o w a b l e  c o n c e n ­
t r a t i o n ,  b u t  v a r i o u s  w o r k e rs  h a v e  s u g g e s t e d  f i g u r e s  r a n g i n g  
from 130 t o  1 , 0 0 0  p a r t s  p e r  m i l l i o n .  The odour  o f  b e n z i n e  
i s  d e t e c t a b l e  a t  300 p a r t s  p e r  m i l l i o n ;  m i l d  symptoms o f  
n a r c o s i s  a p p e a r  a t  1 , 0 0 0  p a r t s  p e r  m i l l i o n  i n  30 m i n u t e s ;  
w h i l e  a t  7 , 0 0 0  p . p . m .  marked u n s t e a d i n e s s  o f  g a i t  o c c u r r e d  i n  
t e n  m i n u t e s  w i t h  numbness  o f  t h e  l e g s .  N e u r o m u scu la r  symptoms  
a r e  s a i d  to  b e g i n  a t  900 p . p . m .  and m i l d  i n t o x i c a t i o n  a t  
2 , 6 0 0  p . p . m .
C h ronic  i n t o x i c a t i o n  p r o d u c e s  e f f e c t s  p r i m a r i l y  on t h e  
c e n t r a l  n e r v o u s  s y s t e m  -  h e a d a c h e ,  d i z z i n e s s ,  l o s s  o f  a p p e t i t e ,  
d y s p e p s i a ,  i n s o m n i a ,  n e r v o u s n e s s ,  p a i n s  i n  t h e  b a c k ,  l e g s  ana. 
h e a r t  r e g i o n ,  w e a k n e s s  and d y s p n o e a .  These  symptoms make 
t h e i r  a pp ea ra n ce  a f t e r  t h r e e  w e ek s ’ t o  s e v e r a l  y e a r s ’ e x p o s u r e .
-  132 -
O b j e c t i v e  s i g n s  may a l s o  be p r e s e n t  -  l o s s  o f  w e i g h t ,  
t a c h y c a r d i a ,  s e c o n d a r y  anaemia  w i t h  l e u c o c y t o s i s ,  m e n t a l  
d e p r e s s i o n ,  s t u p o r ,  t w i t c h i n g s  and t r e m o r .  Some w o r k e r s  
c o n s i d e r  t h a t  t h e  b l o o d  c h a n g e s  i n  b e n z i n e  p o i s o n i n g  d i f f e r  
o n l y  from t h o s e  o f  benzene  i n  d e g r e e .
E x p e r i m e n t s  c a r r i e d  o u t  by D r i n k e r ,  Y a g lo u  and b a r r e n  
( 1 9 4 3 )  shov/ed t h a t  e x p o s u r e  t o  low  c o n c e n t r a t i o n s  f o r  l o n g  
p e r i o d s  {O.Q2Jp f o r  8 h o u r s )  c a u s e d  c o u g h in g  and i r r i t a t i o n  o f  
t h e  e y e s ,
S e q u e l a e  t o  a c u t e  p o i s o n i n g  i n c l u d e  m i l d  n e u r a s t h e n i c  
symptoms ( h e a d a c h e ,  s l e e p l e s s n e s s ,  a n o r e x i a ) ,  o r g a n i c  c h a n g e s  
i n  t h e  n e r v o u s  s y s t e m ,  such a s  e p i l e p s y ,  and l e s i o n s  s i m u l a t ­
i n g  d i s s e m i n a t e d  s c l e r o s i s .
2 .  D i s c u s s i o n  -  The R e l a t i o n s h i p  b e tw een  M e d i c a l  D e f e c t s  
and Sewer G a s e s .
a s  f a r  a s  a c u t e  i n t o x i c a t i o n s  are  c o n c e r n e d  t h e  
d i a g n o s i s  h a s  b een  e s t a b l i s h e d  i n  e a c h  o f  t h e  a c c i d e n t a l  
p o i s o n i n g s  o c c u r r i n g  i n  t h e  s e w e r s ,  p e t r o l e u m  v a p o u r s ,  b e n z e n e  
a n d ’b l a c k  damjf have  b e e n  r e s p o n s i b l e  f o r  s e v e r a l  a c c i d e n t s ,  
some o f  w h ic h  have b e e n  f a t a l .  I n  t h e  p resen ' t  i n v e s t i g a t i o n ,  
h o w e v e r ,  a t t e n t i o n  h a s  b een  d i r e c t e d  t o  t h e  c h r o n i c  i n t o x i c a ­
t i o n s  a s  p o s s i b l e  c a u s e s  f o r  c e r t a i n  d e v i a t i o n s  from normal  
f o u n d  i n  t h e  sewermen.
( a ) C a r d i o v a s c u l a r  and B lo o d  C h a n g e s .
The syndrome o f  b r e a t h l e s s n e s s ,  p o o r  e x e r c i s e  t o l e r a n c e  
and r a i s e  a b l o o d  p r e s s u r e  c o u l d  be a t t r i b u t e d  to  a n o x a e m ia .
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The f a c t  t h a t  r a i s e d  h a e m o g lo b in  l e v e l s  and i n c r e a s e d  r e d  
c e l l  c o u n t s  were  f o u n d  t o  e x i s t  i n  a number o f  t h e  sewermen  
w o u ld  t e n d  t o  c o n f i r m  t h e  f a c t  t h a t  t h e  c a u s e  was a n o x a e m ia .
I n  v i e w  o f  t h e  l a r g e  e x p e r i m e n t a l  e r r o r  l i k e l y  t o  a r i s e  i n  
a t t e m p t i n g  t o  e s t i m a t e  th e  a t m o s p h e r i c  c o n t e n t  o f  o x y g e n  i n  
t h e  s e w e r s ,  t h i s  a n a l y s i s  was n o t  c a r r i e d  o u t .  I t  i s  p o s s i b l e  
t h a t  t h e  p r e s s u r e  o f  o x y g en  i n  t h e  a tm o sp h er e  o f  s e v e r a l  s e w e r s  
w as  r e d u c e d  b u t  one d o e s  n o t  c o n s i d e r  t h a t  any su ch  r e d u c t i o n  
w a s  so g r e a t  o r  so  c o n s t a n t  a s  t o  p r o d u c e  t h e  e f f e c t s  n o t e d  
a b o v e .
Carbon m onox ide  does  prod u ce  f e a t u r e s  such a s  t h o s e  
o u t l i n e d  above when e x p o s u r e  t o  l o w e r  c o n c e n t r a t i o n s  i s  c o n ­
t i n u e d  o v e r  l o n g  p e r i o d s .  F u r t h e r m o r e ,  i t s  e f f e c t s  are  cu m u la ­
t i v e .  I n  e a c h  o f  t h e  a n a l y s e s  c a r r i e d  out  i t  was  f o u n d  t o  be 
p r e s e n t  a l o n g  w i t h  c a r b i n  d i o x i a e  and i n  two i n s t a n c e s  w i t h  
b e n z e n e  i n  a d d i t i o n .  I n  o t h e r  two s e w e r s ,  p e t r o l e u m  v a p o u r  
d e t e c t a b l e  by i t s  odour  was  f o u n d  a l o n g  w i t h  th e  two g a s e o u s  
o x i d e s  o f  c a r b o n .  These  a c c e s s o r y  g a s e s  e a c h  have  a s y n e r g i s t i c  
e f f e c t  on t h e  t o x i c i t y  o f  carb on  monoxide  so t h a t ,  w h i l e  i t s  
c o n c e n t r a t i o n  i n  a  s e w e r  may be b e lo w  t h e  a c c e p t e d  t o x i c  l e v e l ,  
when p r e s e n t  i n  t h i s  c o m b i n a t i o n  a t  t h e  t e m p e r a t u r e  ana h u m i d i t y  
o f  t h e  a v e r a g e  s e w e r ,  i t s  e f f e c t s  c o u l d  have  been i n c r e a s e d  t o  
s u c h  a  degree  a s  t o  have  an e f f e c t  on t h o s e  men e n g a g e d  i n  
h e a v y  p h y s i c a l  work i n  t h a t  a t m o s p h e r e .
I n  t h e  s e r i a l  b l o o d  e x a m i n a t i o n s  i t  was n o t e d  t h a t ,  i n  
s e v e r a l  i n s t a n c e s ,  where t h e  sewermen r em a in e d  i n  t h e  same
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s e w e r  f o r  s e v e r a l  w e e k s ,  t h e r e  was  an i n i t i a l  r i s e  i n  t h e  
h a e m o g l o b i n  l e v e l  and i n  t h e  r e d  c e l l  c o u n t ,  t h e n  a f a l l ,  and  
t h i s  f a l l  c o n t i n u e d  t o  w e l l  be low t h e  man’ s b a s e  l e v e l  f o r  
t h e s e  b l o o d  c o m p o n e n ts .  The c o n t i n u e d  downward t r e n d  was  
h a l t e d  u s u a l l y  by th e  t r a n s f e r  o f  t h e  man t o  a s e w e r  i n  a  
d i f f e r e n t  p a r t  o f  t h e  c i t y  where t h e  w o r k in g  a tm o sp h er e  was  
d i f f e r e n t .  When t n a t  o c c u r r e d  t h e  h a e m o g lo b in  l e v e l  r o s e  t o  
t h e  b a s e  l e v e l  a g a i n .
As h a s  a l r e a d y  been shown, t h e  a t m o s p h e r i c  c o n d i t i o n s  
can v a r y  so  much from hour  t o  h o u r  i n  th e  s e w e r s  t h a t  i t  i s  
d i f f i c u l t  t o  g e t  a t r u e  i n d i c a t i o n  o f  t h e  e x t e n t  t o  w h ic h  t h o s e  
men are  e x p o s e d  t o  n o x i o u s  fum es  and g a s e s .  The m ethod o f  
s a m p l in g  by w a t e r  d i s p l a c e m e n t  a lm o s t  c e r t a i n l y  g a v e  a n a l y t i c a l  
r e s u l t s  e r r i n g  on th e  low  s i d e  and t h e r e  i s  no g u a r a n t e e  t h a t  
t h e  c o n c e n t r a t i o n s  o f  t h e  v a r i o u s  g a s e s  were  a t  t h e i r  h i g h e s t  
when s a m p le s  were  t a k ^ n .  I f  a l l o w a n c e  i s  made f o r  such  e r r o r s  
t h e n  i t  i s  h i g h l y  p r o b a b l e  t h a t ,  d u r in g  t h e  normal w o rk in g  day  
o f  s i x  h o u r s  u n d e r g r o u n d ,  t h e  sewermen are  e x p o s e d  t o  c o n c e n ­
t r a t i o n s  o f  c a r b o n  monoxide  above t h e  r e c o g n i s e d  p e r m i s s i b l e  
l i m i t s .  While  i t  i s  a g r e e a  t h a t  t h e  e x p o s u r e  t o  c a r b o n  m onoxide  
i s  i n t e r m i t t e n t ,  i t s  e f f e c t s ,  h o w e v e r ,  are  c u m u l a t i v e .  B e c a u s e  
o f  t h e  n a t u r e  o f  t h e  j o b ,  whereby sq u a d s  ar e  t r a n s f e r r e d  from  
one s ew e r  t o  a n o t h e r  a f t e r  t h r e e  t o  f i v e  w e e k s ,  or  move from  
s e c t i o n  t o  s e c t i o n  o f  t h e  same sew e r  a t  s i m i l a r  i n t e r v a l s ,
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v a r i a t i o n s  i n  d e g r e e  o f  e x p o s u r e  o c c u r .  I n  many i n s t a n c e s ,  
su ch  a t r a n s f e r  to  a p a r t  where t h e r e  may he no carb on  monoxide  
g a s  a c t s  a s  a s a f e t y  measure aiidsu p r e v e n t s  th e  d e v e lo p m e n t  o f  
more o b v i o u s  c l i n i c a l  symptoms ana s i g n s .
Beck and F o r t  ( 1 9 2 4 )  when d i s c u s s i n g  t h e  d i a g n o s i s  o f  
c h r o n i c  c a r b o n  monoxide  p o i s o n i n g  warn a g a i n s t  t h e  making o f  
su ch  a d i a g n o s i s  w i t h o u t  a h i s t o r y  o f  e x p o s u r e  t o  g a s e s  c o n -
t
t a i n i n g  c a r b o n  m o n o x id e .  A n o t e w o r t h y  f e a t u r e  o f  t h e i r  
i n v e s t i g a t i o n  was  t h e  f i n d i n g  o f  p a l l o r  r e s e m b l i n g  a h i g h  
g r a d e  an aem ia  w i t h  a  group o f  symptoms s u g g e s t i v e  o f  a n a e m ia ,  
y e t  t h e  r e d  c e l l  c o u n t  was more t h a n  3 > 0 0 0 ,0 0 0 .  T h i s  c o n ­
d i t i o n  i s  c o n s i d e r e d  by s e v e r a l  a u t h o r i t i e s ,  i n c l u d i n g  B e c k ,  
t o  be o f  h i g h  d i a g n o s t i c  v a l u e  and some go so f a r  a s  t o  
c o n s i d e r  i t  p a th ogn om on ic  o f  c h r o n i c  a b s o r p t i o n  o f  ca rb o n  
m o n o x i d e .
The p a l l o r ,  t o g e t h e r  w i t h  b r e a t h l e s s n e s s  and t i r e d n e s s  
p r e v a l e n t  among sewermen, i t  c o u l d  be a r g u e d ,  m ig h t  a r i s e  from  
l a c k  o f  e x p o s u r e  to  s u n l i g h t  s i n c e  t h e y  work i n  t h e  d a r k n e s s  
o f  t h e  s e w e r s .  O t h e r s ,  h o w e v e r ,  had  t h e  w e a t h e r - b e a t e n  f a c e s  
o f  o p e n - a i r  w o r k e r s ,  t h i s  l a t t e r  f e a t u r e  b e i n g  p r e s e n t  i n  
t h o s e  men who worked m a i n l y  i n  r e s i d e n t i a l  a r e a s  o f  t h e  c i t y .  
A g a i n ,  r e d  c e l l  c o u n t s  o v e r  f i v e  m i l l i o n s  was a f e a t u r e  
uncommon i n  t h e  c o n t r o l  group composed o f  men from t h e  same 
s o c i a l  c l a s s  a s  sewermen.  T h is  adds  g r e a t e r  s i g n i f i c a n c e  t o  
su ch  f i n d i n g s  i n  sewermen. I t  w ould  seem ,  t h e r e f o r e ,  t h a t  
t h e  a l t e r a t i o n  i n  t h e  b l o o d  p i c t u r e  i n  sewermen c o u l d  be
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a t t r i b u t e d ,  a t  l e a s t  i n  p a r t ,  t o  c a r b o n  m o n o x i d e  a n d  t h a t  
t h e s e  c h a n g e s  s i m u l a t i n g  a n a e m i a  c o u l d  b e  d i a g n o s e d  a s  due  t o  
c h r o n i c  e x p o s u r e  t o  t h i s  g a s .
F u r t h e r  e v i d e n c e  was f o r t h c o m i n g  when t h e  squad  
w o r k in g  i n  s ew er  No. 1 had  t h e i r  b l o o d s  ex a m in ed  f o r  e v i d e n c e  
o f  c a r b o n  m o n o x id e .  Sewermen N o s .  1 0 ,  41 and N . S . A .  had  
s a m p l e s  o f  t h e i r  b l o o d  e x a m in e d  b e f o r e  s t a r t i n g  work and a g a i n  
o n e  hour  a f t e r  f i n i s h i n g  w ork .  The a n a l y s e s  were  c a r r i e d  o u t  
by means o f  t h e  H a r t r i d g e  r e v e r s i o n  s p e c t r o s c o p e ,  t h e  m i c r o ­
m e t e r  r e a d i n g s  i n  Angstrom u n i t s  b e i n g  c o n v e r t e d  t o  p e r c e n t a g e  
s a t u r a t i o n  o f  t h e  b l o o d  w i t h  carb on  monoxide  by means o f  a 
s t a n d a r d i s e d  g r a p h .  As i t  was t h o u g h t  t h a t  t h e  g r a p h ,  th o u g h  
a c c u r a t e  f o r  r e a d i n g s  o v e r  2 0 ^ , m ig h t  n o t  be w i t h o u t  e r r o r  a t  
l o w e r  r e a d i n g s ,  t h e  C i t y  A n a l y s t  v e r i f i e d  th e  f i n d i n g s  by  
c h e m i c a l  a n a l y s i s  o f  t h e  same s a m p l e s .  The r e s u l t s  o f  b o t h  
m e th o d s  were  f o u n d  t o  c o r r e s p o n d  t o  w i t h i n  0 . 2 $ .  ( T a b l e  N o . 43)
On t h e  d a y  o f  t h i s  i n v e s t i g a t i o n  t h e  c o n c e n t r a t i o n  o f  
c a r b o n  m o n o x i d e  i n  t h i s  s e w e r  a t  1 1  a . m .  w a s  12  p a r t s  p e r  
m i l l i o n ,  w h i l e  a  s a m p l e  t a k e n  o n  t h e  s t r e e t  s u r f a c e  s i x  f e e t  
t o  w i n d w a r d  o f  t h e  m a n h o l e  s h o w e d  no e v i d e n c e  o f  t h e  g a s .  
J u d g i n g  b y  t h e  r e s u l t s  o b t a i n e d  i n  t h e  b l o o a s  o f  t h e  s e w e r m e n  
t h e r e  i s  s u g g e s t i v e  e v i d e n c e  t h a t  t h e  c o n c e n t r a t i o n  o f  t h i s  
g a s  h a d  b e e n  g r e a t e r  t h a n  t h a t  s h ow n  i n  t h e  r e s t  s a m p l e .  
F u r t h e r m o r e ,  o n e  h o u r  e l a p s e d  b e t w e e n  t h e  men l e a v i n g  t h e  
s e w e r  a n d  h a v i n g  onei r  o l o o d s  e x a m i n e d .  I n  t h a t  i n t e r v a l  o f  
t i m e  t h e  b l o o d  s a t u r a t i o n  o f  c a r b o n  m o n o x i d e  h a d  an o p p o r t u n i t y
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t o  f a l l .  J u s t  how q u i c k l y  i t  f e l l  i s  n o t  p o s s i b l e  t o  a s s e s s ,  
h u t  i t  i s  g e n e r a l l y  a c c e p t e d  t h a t  the  g a s  q u i c k l y  l e a v e s  t h e  
b l o o d  a f t e r  rem ova l  from  t h e  e x p o s u r e .  Once a g a i n ,  t h e r e f o r e ,  
t h e  f i n d i n g s  a re  c o n s i d e r e d  t o  be on th e  low s i d e .
R e f e r e n c e  h a s  a l r e a d y  b een  made t o  th e  f a c t  t h a t  c a r b o n  
monoxide  can  be f o u n d  i n  t h e  b l o o d  o f  sm o k e r s ,  e s p e c i a l l y  
c i g a r e t t e  sm okers  who i n h a l e  t h e  smoke. Case No. 10 i s  a 
p i p e  smoker i n  m o d e r a t io n ;  Case No. 41 smoxes t e n  c i g a r e t t e s  
p e r  day; w h i l e  Case No. N . 3 . A .  i s  a n o n -sm o k e r .  On t h e  day o f  
t h e  i n v e s t i g a t i o n ,  Case No. 41 was  w o rk in g  on t h e  s u r f a c e  a t  t h e  
t o p  o f  t h e  m a n h o le ,  Case No. 10 a t  th e  w o r k in g  f a c e  some 40 
y a r d s  from  t h e  b o t tom  o f  t h e  m a n h o le , w h i l e  N . S . A .  was e n g a g e d  
i n  d r a g g in g  f u l l  b u c k e t s  o f  s i l t  t o  t h e  b o t t o m  o f  th e  manhole  
and t h e r e  h o o k i n g  them on t o  t h e  rope  o f  t h e  w inch  o p e r a t e d  
by No.  41 a t  t h e  s u r f a c e .  Case No. 41 was i n h a l i n g  th e  s e w e r  
atm o sp h ere  a s  t h e  odour  o f  th e  b u r n i n g  o i l  lamps and t h e  s m e l l  
o f  p e t r o l  c o u l d  be d e t e c t e d  i n  t h e  a i r  o v e r  t h e  m a n h o le .
H i g h e r  CO s a t u r a t i o n  l e v e l s  w e r e  f o u n d  i n  t h e  t w o  men w o r k i n g  
i n  t h e  s e w e r  t h a n  i n  t h e  man w o r k i n g  o n  t h e  s u r f a c e ,  a n d ,  o f  
t h e  t w o  u n d e r g r o u n d ,  t h e  s m o k e r  h a d  t h e  h i g h e r  b l o o d  s a t u r a t i o n .  
A n o t h e r  f a c t o r ,  h o w e v e r ,  c a n  p l a y  a  p a r t  i n  t h e  p r o d u c t i o n  o f  
t h i s  b l o o d  p i c t u r e  i n  t h e  man a t  t h e  ’' f a c e ” o f  t h e  s e w e r .
When s i l t  a c c u m u l a t e s  i n  t h e  b o t t o m  o f  a  s e w e r  a  r e l a t i v e l y  
h a r d  c r u s t  f o r m s  on  i t s  s u r f a c e  o v e r  a  p e r i o d  o f  t i m e  a n d  
w h e n  t h i s  i s  b r o k e n  b u b b l e s  o r  g a s  c a n  oe s e s n  c o m i n g  t o  t h e  
s u r f a c e ,  e s p e c i a l l y  i n  a  s l o w - r u n n i n & s e w e r .  T h i s  f a c t ,  w e l l
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known t o  s e w e m e n ,  h a s  b e e n  d e m o n s t r a t e d  t o  me on s e v e r a l  
o c c a s i o n s .  D e c o m p o s i t i o n  ox v e g e t a b l e  and a n im a l  m a t t e r  u n d e r  
t h e  c r u s t  i s  r e s p o n s i b l e  f o r  t h i s  g a s  p r o d u c t i o n  ana s i n c e  
o x y g e n  i s  l a c k i n g  a p r o p o r t i o n  o f  carb on  monoxide  i s  p r o d u c e d .  
The sewerman who i s  s h o v e l l i n g  t h e  s i l t  h a s  h i s  f a c e  q u i t e  
c l o s e  t o  t h e  s u r f a c e  o f  t h e  sewage and so  can i n h a l e  g r e a t e r  
q u a n t i t i e s  o f  t h e  g a s  t h a n  h i s  mate o p e r a t i n g  f u r t h e r  back  
i n  t h e  s e w e r .  T h i s  e x p l a n a t i o n  i s  c o n s i d e r e d  t o  a c c o u n t  f o r  
a p r o p o r t i o n  o f  t h e  i n c r e a s e d  b l o o d  s a t u r a t i o n  i n  t h e  " fa c e "  
w o r k e r .
On l e a v i n g  t h i s  s ew er  a t  t h e  end  o f  t h e  d a y ’ s  w ork ,  
a l l  t h r e e  men c o m p la i n e d  o f  h e a d a c h e ,  d i z z i n e s s ,  b r e a t h l e s s ­
n e s s  and w e a k n e s s  o f  t h e  l e g s .  I r r i t a t i o n  o f  t h e  e y e s  
o c c u r r i n g  p e r i o d i c a l l y  th r o u g h o u t  t h e  s h i f t  a p p e a r e d  t o  be due 
t o  i n t e r m i t t e n t  p a s s a g e  o f  p e t r o l e u m  and p a r a f f i n  a l o n g  t h e  
s e w e r .  I t  s h o u l d  be m e n t io n e d  t h a t  t h i s  team  had  b e e n  w ork­
i n g  i n  s e w e r  N o . l  f o r  some t e n  w e ek s  p r i o r  t o  t h i s  a n a l y s i s ,  
and s e r i a l  b l o o d  a n a l y s e s  had  shown an i n i t i a l  r i s e  i n  
h a e m o g lo b in  l e v e l  and r e d  c e l l  c o u n t  d u r in g  t h e  f i r s t  f i v e
w e e k s  and t h e n  a  p r o g r e s s i v e  f a l l .  At t h e  time o f  t h i s  s t u d y
t h e i r  b l o o d  r e a d i n g s  were a s  shown i n  Table  No. 4 6 .
The norm al  l e v e l s  f o r  e a c h  o f  t h o s e  men i s  shown i n
b r a c k e t s ,  t h e  f i g u r e s  f o r  G ases  No. 41 and N . S . A .  b e i n g  t h o s e  
j u s t  p r i o r  t o  t h e  s t a r t  o f  t h e i r  employment a s  sewermen i n  1930 .  
I n  t h e  c a s e  o f  No. 1 0 ,  t h e  f i g u r e  g i v e n  i n  b r a c k e t s  was  t h a t  
f o u n d  a t  t h e  en d  o f  h i s  a n n u a l  h o l i d a y .  I t  i s  c l e a r  t h a t ,
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compared w i t h  t h e  b a s e  l e v e l  o f  e a c h  man, t h e r e  i s  an i n c r e a s e  
i n  h a e m o g lo b in  and r e d  c e l l  c o u n t  w h ic h  i s  c o m p a t i b l e  w i t h  a 
d i a g n o s i s  o f  ca rb o n  monoxide a b s o r p t i o n .
I n  v i e w  o f  t h e  f a c t  t h a t  American i n v e s t i g a t o r s  had  
f o u n d  c e r t a i n  c o n c e n t r a t i o n s  o f  carb on  monoxide  i n  t h e  s t r e e t s  
o f  s e v e r a l  American c i t i e s  and shown t h a t  s a t u r a t i o n  l e v e l s  
up t o  3 6$ c o u l d  o c c u r  i n  t h e  b l o o d s  o f  c i t y  d w e l l e r s ,
q u i t e  a p a r t  from th e  e f f e c t s  o f  sm okin g ,  i t  was d e c i d e d  t o  
a n a l y s e  s a m p le s  from Glasgow s t r e e t s .  The h i g h e s t  a t m o s p h e r i c  
c o n c e n t r a t i o n  i n  G lasgow  s t r e e t s  was  f o u n d  t o  be 12 p a r t s  p e r  
m i l l i o n  a t  a b u sy  s t r e e t - c r o s s i n g  i n  t h e  c e n t r e  o f  t h e  c i t y .  
T h i s  c o n c e n t r a t i o n  o c c u r r e d  a t  a h e i g h t  o f  t h r e e  f e e t  from  
t h e  g round  i n  t h e  c e n t r e  o f  t h e  s t r e e t .  The s o u r c e  o f  t h i s  
c a r b o n  monoxide  was from t h e  e x h a u s t  g a s e s  o f  m o to r  v e h i c l e  
e n g i n e s .  H i g h e r  c o n c e n t r a t i o n s  were  f o u n d  i n  t h e  New York  
s u r v e y ,  bu t  t h e s e  were  p r o b a b l y  due t o  t h e  p o o r  v e n t i l a t i o n  
o f  t h e  s t r e e t s  p r o d u c e d  by t h e  s u r r o u n d i n g  h i g h  b u i l d i n g s .  
Among a c o n t r o l  grou p  o f  12 non-sew erm en i n  G la sg o w ,  t h e  
b l o o d  s a t u r a t i o n s  v a r i e d  from n i l  t o  2 $ ,  t h e  l a t t e r  f i g u r e  
b e i n g  fo u n d  i n  s i x  c i g a r e t t e - s m o k e r s .  S i n c e  no e v i d e n c e  o f  
g a s  l e a k a g e s  were  f o u n d  i n  t h e  homes o f  th e  t h r e e  sewermen,  
i t  seems a lm o s t  c e r t a i n  t h a t  th e  c a u s a  o f  t h e  ca rb o n  monoxide  
s a t u r a t i o n  o f  t h e  b l o o d  i n  t h e s e  men c o u l d  o n l y  have  o c c u r r e d  
i n  t h e  c o u r s e  o f  t h e i r  employm ent.
p r o v e d  s o u r c e s  o f  c a rb o n  monoxide  i n  t h e  s e w e r s  a r e : -
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( i )  D e c o m p o s i t i o n  o f  o r g a n i c  m a t t e r  i n  t h e  s e w e r s .
( i i )  Trade w a s t e  from g a s  w o r k s .
( i i i )  Trade w a s t e  from b r e w e r i e s .
( i v )  Leakage o f  g a s  i n t o  a s e w e r  from  a f r a c t u r e d  
g a s  m a in .
The p r e s e n c e  o f  carb on  monoxide i s  o f t e n  n o t  d e t e c t e d  
u n t i l  an a c c i d e n t  o c c u r s  -  e i t h e r  a sewerman i s  overcome by t h e  
fu m es  or  t h e  manhole  c o v e r s  are  b low n o f f  a s  a  r e s u l t  o f  an 
e x p l o s i o n  i n  t h e  s e w e r ,  c a u s i n g  i n j u r y ,  o c c a s i o n a l l y ,  t o  
u n s u s p e c t i n g  p e d e s t r i a n s .  A f t e r  s u c h  an o c c u r r e n c e ,  sewermen  
u s i n g  s a f e t y  lamps  e n d e a v o u r  t o  t r a c e  t h e  s o u r c e  o f  th e  g a s .  
S o m et im es  t h e  s o u r c e  i s  q u i t e  d i s t a n t  from t h e  s i t e  o f  t h e  
a c c i d e n t .  T h i s  h a p p e n e d  i n  a r e c e n t  i n s t a n c e  where th e  
t r o u b l e  was due t o  l e a k a g e  from a f r a c t u r e d  g a s  main  a lm o s t  
h a l f - a - m i l e  from t h e  p l a c e  where t h e  e x p l o s i o n  o c c u r r e d .
I n  su c h  e m e r g e n c i e s  l i f e l i n e s  and r e s p i r a t o r s  are  u s e d .
W ith  r e g a r d  t o  t h e  e f f e c t s  o f  b e n z e n e  on t h e  b l o o d ,  
no c h a n g e s  were  f o u n d  i n  t h e  w h i t e  c e l l  com pon en ts  n o r  d i d  
b l o o d  f i l m s  r e v e a l  t h e  p r e s e n c e  o f  immature r e d  c e l l s .
B en ze n e  i n  d a n g er o u s  c o n c e n t r a t i o n s  was f o u n d  o n l y  i n  one s e t  
o f  s e w e r s  and t h e s e  d r a i n e d  t h e  t r a d e  w a s t e  from  a l a r g e  c o a l  
g a s  and c h e m i c a l  w o r k s ,  a s  i n s p e c t i o n s  o n l y  were  b e i n g  c a r r i e d  
o u t  i n  t h e s e  s e w e r s  t h e r e  was i n s u f f i c i e n t  e x p o s u r e  t o  p r o d u ce  
t h e  t y p i c a l  b l o o d  c h a n g e s  a s s o c i a t e d  w i t h  c h r o n i c  b e n z e n e  
p o i s o n i n g .  H a l f - a n - h o u r ’ s e x p o s u r e  d i d  p r o d u ce  h e a d a c h e ,  
i r r i t a t i o n  o f  t h e  e y e s  and cough i n  two sewermen and m y s e l f  
v/hen a v i s i t  was p a i d  to  two s e c t i o n s  o f  Sewer No. 3* S e v e r a l  
y e a r s  ago two men l o s t  t h e i r  l i v e s  a n a  s e v e r a l  more w ere  o v e r -
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come by t h e  fum es  i n  t h i s  s e w e r .
( k ) D e f e c t s  o f  t h e  N e rv o u s  S ys tem  and D i g e s t i v e  D i s o r d e r s .
D i s t u r b a n c e  o f  b a l a n c e  i n  t h e  form o f  g i d d i n e s s  was  
t h e  m ost  c o n s t a n t  f e a t u r e  o f  t h e  e x a m i n a t i o n  o f  th e  n e r v o u s  
s y s t e m .  S e v e r a l  t h e o r i e s  may be p u t  f o r w a r d  a s  t o  t h e  m ethod  
o f  i t s  c a u s a t i o n .  That  p o s t u r e  d o es  p l a y  a  p a r t  i s  u n d o u b t e d ,  
t h e  mechanism b e i n g  t h a t  t h e  l o n g  s p e l l s  i n  th e  s t o o p i n g  
p o s t u r e  c a u s e  t h e  v e r t i c a l  s e m i c i r c u l a r  c a n a l s  t o  t a k e  on th e  
jo b  o f  t r a n s m i t t i n g  s e n s a t i o n s  o f  h o r i z o n t a l  movements  o f  th e  
h e a d  and t h e  h o r i z o n t a l  t o  t r a n s m i t  v e r t i c a l  c h a n g e s .  When t h e  
norm al  p o s t u r e  i s  resum ed on l e a v i n g  the  s e w e r ,  t h e  l a g  i n  
r e t u r n  t o  norm al  f u n c t i o n i n g  o f  t h e s e  c a n a l s  c a u s e s  t h e  d i s t u r b ­
a n c e s  o f  b a l a n c e  n o t i c e d  i n  t h e  sewerm en.  I f  t h i s  were  t h e  s o l e  
r e a s o n  f o r  t h e  g i d d i n e s s  t h e n  one w o u ld  e x p e c t  t h a t  t h e  d i z z i ­
n e s s  would  d i s a p p e a r  w i t h i n  a s h o r t  t im e  o f  l e a v i n g  t h e  s e w e r ,  
j u s t  a s  g i d d i n e s s  from  r a p i d  s p i n n i n g  p a s s e s  o f f  i n  a s h o r t  
t i m e .  But t h e  g i d d i n e s s  was  f o u n d  t o  p e r s i s t  i n  many o f  th e  
sewermen f o r  some c o n s i d e r a b l e  t im e  a f t e r  l e a v i n g  t h e  s e w e r s ;  
i n d e e d ,  i t  was fo u n d  t o  be p r e s e n t  i n  some o f  t h e  men j u s t  
b e f o r e  t h e y  s t a r t e d  t h e i r  d a y ’ s  work i n  t h e  m o r n in g .  Thus ,  
o t h e r  c a u s e s  f o r  t h i s  d e f e c t  must be s o u g h t .
The c o n d i t i o n  was fo u n d  t o  be more p r e v a l e n t  i n  men
w o r k i n g  i n  c e r t a i n  s e w e r s ,  and o t h e r s  s t a t e d  t h a t  t h e y  had  had
g i d d i n e s s  a f t e r  worming f o r  a t im e  i n  s p e c i f i c  s e w e r s .  A n a l y s i s
o f  t h e  g a s e o u s  c o n t e n t  o f  s e v e r a l  o f  t h e s e  s e w e r s  showed t h a t  
ca rb o n  monoxide was p r e s e n t  a s  w e l l  a s  b e n z e n e  and p e t r o l e u m  
v a p o u r .
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I n d i g e s t i o n ,  a s s o c i a t e d  w i t h  on e  o r  more  o f  t h e  f o l l o w ­
i n g , .  d i z z i n e s s ,  e x a g g e r a t e  a k n e e  j e r k s ,  t r e m o r s  o f  t h e  h a n d s ,  
and h e a d a c h e ,  was f o u n d  t o  e x i s t  i n  no l e s s  t h a n  15 sewermen a t  
t h e  t im e  o f  t h e  m e d i c a l  e x a m i n a t i o n s .  I n v e s t i g a t i o n  o f  t h e i r  
s i t e s  o f  work o v e r  t h e  p r e v i o u s  f o u r  m on ths  r e v e a l e d  t h a t  t h e r e  
w a s  a common f a c t o r  i n  t h e  e n v i r o n m e n t a l  c o n d i t i o n ,  n a m e l y ,  t h a t  
p e t r o l e u m  v a p o u r s  were  f r e q u e n t l y  p r e s e n t  s i n c e  g a r a g e s  were  
l o c a t e d  i n  t h e  d r a i n a g e  a r e a  o f  t h e s e  s e w e r s .  I n  a l l  o f  t h e s e  
s e w e r s  t h e  o d o u r  o f  p e t r o l  was o b v i o u s .  C h em ica l  a n a l y s i s  demon­
s t r a t e d  t h e  p r e s e n c e  o f  carb on  monoxide  i n  c o n c e n t r a t i o n s  o f  10  
t o  23 p a r t s  p e r  m i l l i o n  i n  each  s e w e r .  I n  s e v e r a l ,  i r r i t a t i o n  
o f  t h e  e y e s  and a c u t e  t h r o b b i n g  h e a d a c h e  o c c u r r e d  a f t e r  a s h o r t  
t i m e  b e lo w  t h e  g r o u n d ,  b u t  t h e s e  e f f e c t s  were  u s u a l l y  i n t e r ­
m i t t e n t  ana r e l a t e d  t o  t h e  h e a t  o f  t h e  a tm osphere  and t h e  f l o w  
o f  p e t r o l  a l o n g  t h e  s e w e r .  I n  men e n g a g e d  i n  t h e s e  s e w e r s  t h e  
symptoms and s i g n s  c o u l d  be? a t t r i b u t e d  t o  t h e  e x p o s u r e  t o  p e t r o l  
f u m e s ,  b u t  among t h e  o t h e r  men i t  was n o t  p o s s i b l e  t o  d e c i d e  
w h e t h e r  ca rb o n  m on oxide  o r  p e t r o l  o r  t h e i r  c o m b i n a t i o n  had  p r o ­
d u ce d  t h e  e f f e c t s .  I t  seems h i g h l y  p r o b a b l e  t h a t  a m i x t u r e  o f  
t h e  g a s e s  was r e s p o n s i b l e .
\
One i n t e r e s t i n g  f e a t u r e  o f  t h e  e x a m i n a t i o n  o f  t h e  
n e r v o u s  s y s t e m s  o f  sewermen was t h e  e x t r a o r d i n a r y  l a r g e  number  
o f  them who had  l o s t  t h e i r  s e n s e  o f  s m e l l .  I n  many ways  t h i s  
w as  p e r h a p s  f o r t u n a t e  b e c a u s e  o f  t h e  n a t u r e  o f  t h e i r  c a l l i n g ,  
b u t  i t  c e r t a i n l y  was a h a n d ic a p  when i t  came t o  t h e  r e c o g n i t i o n  
o f  o d i f e r o u s  t o x i c  g a s e s ,  such  a s  h y d r o g e n  s u l p h i d e  1 p e t r o l e u m .
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I n  t h e  h i g h e r  c o n c e n t r a t i o n s  o f  p e t r o l ,  h o w e v e r ,  t h o s e  men
e x p e r i e n c e d  an i r r i t a t i o n  o f  t h e  n o s e  a s  w e l l  a s  t h e  t h r o a t .
T h i s  l o s s  o f  s m e l l  a p p e a r e d  t o  he due t o  an o l f a c t o r y  f a t i g u e  
r a t h e r  t h a n  due t o  damage t o  t h e  o l f a c t o r y  n e r v e  o r  damage t o
t h e  n a s a l  m u cosa ,  f o r  t h e  r e t u r n  o f  t h e  s e n s e  o f  s m e l l  was
n o t i c e d  by  s e v e r a l  o f  t h e s e  men d u r in g  c o n v a l e s c e n c e  from i l l ­
n e s s  w hich  had c a u s e d  a b s e n c e  from w ork .  A l l  o f  them r e c o v e r e d  
t h e i r  s e n s e  o f  s m e l l  d u r in g  th e  a n n u a l  h o l i d a y .
Two o f  t h e  men i n c l u d e d  i n  t h e  above r e f e r e n c e s  w en t  
o f f  work d u r in g  t h e  p e r i o d  Of t h e  i n v e s t i g a t i o n  w i t h  t h e  
symptoms o f  a c u t e  g a s t r i t i s .  B o th  had  c o m p la i n e d  o f  i r r i t a t i o n  
o f  th e  e y e s  and o f  s e v e r e  h e a d a c h e s  j u s t  p r i o r  t o  g o i n g  o f f  w i t h  
t h e  d i g e s t i v e  symptoms.  I n  t h e s e  two i n s t a n c e s  i t  a p p e a r s  
p r o b a b l e  t h a t  t h e  i l l n e s s  a r o s e  out  o f  w o rk in g  i n  an e n v i r o n ­
ment c o n t a i n i n g  a m ix t u r e  ox c a rb o n  monoxide and p e t r o l e u m  v a p o u r  
f o r  a p e r i o d  o f  s e v e r a l  m o n th s .
Qjiite a p a r t  from  th e  q u e s t i o n  o f  a t m o s p h e r i c  c o n t a m i n ­
a n t s  b e i n g  a c t i v e  i n  t h e  p r o d u c t i o n  o f  d y s p e p s i a ,  t h e  w o r k in g  
p o s t u r e  w i t h  c o m p r e s s i o n  o f  t h e  abdomen must  i n t e r f e r e  w i t h  
t h e  norm al  f u n c t i o n i n g  o f  th e  d i g e c t i v e  t r a c t .  C a r r i e d  m e a l s  
t o o  must  a l s o  have  an i n f l u e n c e .
I t  i s  t r u e  t o  s a y  t h a t  t h e  job  o f  a sewerman i s  c e r t a i n l y  
n o t  one f o r  a  man who h a s  s u f f e r e d  from a s tom ach d i s o r d e r .
T here  i s  s u f f i c i e n t  e v i d e n c e  from t h e  r e c o r d s  o f  s i c k n e s s  
a b s e n c e  o v e r  t h e  y e a r s  t o  j u s t i f y  t h e  s t a t e m e n t  t h a t  g a s t r i t i s  
i s  common i n  sewermen, ana th e  i n v e s t i g a t i o n s  o f  t h e
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e n v i r o n m e n t a l  c o n d i t i o n s  r e v e a l  t h a t  a g e n t s  are  p r e s e n t  from  
t i m e  t o  t im e  i n  s u f f i c i e n t  c o n c e n t r a t i o n  t o  p r o d u c e  t h e s e  
d i s o r d e r s .
There  i s  i n s u f f i c i e n t  e v i d e n c e  t o  p r o v e  t h a t  p e p t i c  
u l c e r a t i o n  h a s  b e e n  c a u s e d  by t h e  n a t u r e  o f  t h e  work o f  
sew erm en .  S e v e r a l  c o n f i r m e d  c a s e s  have  b e e n  f o u n d  i n  s e w e r ­
men i n  Glasgow i n  p r e v i o u s  y e a r s  and i t  w o u ld  seem p r o b a b l e  
t h a t  t h i s  c o n d i t i o n  may be m e r e ly  t h e  f i n a l  s t a g e  o f  t h e  
p r o g r e s s i o n  from d y s p e p s i a ,  t h r o u g h  g a s t r i t i s ,  t o  f r a n k  p e p t i c  
u l c e r a t i o n .
At t h e  t im e  o f  t h e  e x a m i n a t i o n s  d i f f e r e n t  sq u a d s  d i s ­
p l a y e d  d i f f e r e n t  s t a g e s  o f  t h a t  p r o g r e s s ,  f o r  e x a m p le ,  one 
n i g h t - s h i f t  squad  had t h r e e  men a l m o s t  a t  t h e  s t a g e  o f  a c u t e  
g a s t r i t i s ,  w h i l e  i n  one d a y - s h i f t  squad  t h r e e  men were  m a i n l y  
t r o u b l e d  w i t h  f l a t u l e n c e .
( c ) R e s p i r a t o r y  T r a c t  I n f e c t i o n s .
E s p e c i a l l y  d u r in g  t h e  w i n t e r  m o n th s ,  t h e  warm humid  
a tm o sp h er e  o f  t h e  s e w e r s  i s  i n  d i r e c t  c o n t r a s t  t o  th e  c o l d  o f  
s u r f a c e  c o n d i t i o n s .  A f t e r  p e r s p i r i n g  h e a v i l y  i n  t h e  s e w e r s  
t h e  men come t o  t h e  s u r f a c e  and s i t ,  a t  b r e a k - t i m e s ,  i n  d r a u g h t y  
s h e l t e r s  or  t r y  t o  k eep  warm c l o s e  t o  t h e  b r a z i e r  s e t  up a t  t h e  
r o a d s i d e .  I t  h a s  b een  shown t h a t  r a p i d  c h a n g e s  o f  t e m p e r a t u r e  
a l s o  o c c u r  i n  th e  s e w e r s .  Thus,  sewermen i n  t h e  c o u r s e  o f  t h e i r  
employment are e x p o s e d  t o  c o n d i t i o n s  w h ic h  are  known t o
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p r e d i s p o s e  t o  c h i l l s  and r h e u m a t i c  i n f e c t i o n s .
Head c o l d s  are  n o t  uncommon among t h e s e  men b u t  few  
s t a y  o f f  work: f o r  more th a n  a day o r  t w o ,  and t h e  p r o p o r t i o n  o f  
t h e  t o t a l  s i c k n e s s  a b s e n c e  due t o  t h i s  c a u s e  i s  e x c e e d i n g l y  
s m a l l .  I t  i s  s u r p r i s i n g  t o  f i n d  t h a t  a s  f a r  a s  c o r y z a  i s  
c o n c e r n e d  t h e  p e r c e n t a g e  l o s s  o f  t im e  due t o  t h i s  d i s e a s e  com­
p a r e s  f a v o u r a b l y  w i t h  t h a t  fo u n d  i n  m ost  f a c t o r i e s  and w o r k s h o p s .  
I n  t h e  r e c e n t  i n f l u e n z a  e p id e m i c  i n  G lasgow  o n l y  one sewermen  
was o f f  work due t o  t h a t  i n f e c t i o n .
As f a r  a s  c h e s t  c o n d i t i o n s  a re  c o n c e r n e d ,  o n l y  one c a s e  
o f  c h r o n i c  b r o n c h i t i s  was f o u n u a n d  t h a t  sewerman had  had 15 
y e a r s 1 s e r v i c e  i n  t h e  s e w e r s .  Three c a s e s  o f  t u b e r c u l o s i s  were  
f o u n d ,  one a c t i v e  and two q u i e s c e n t ,  w h i l e  a f o u r t h  man d e v e l o p e d  
p l e u r i s y  w i t h  e f f u s i o n  d u r in g  t h e  c o u r s e  o f  t h i s  i n v e s t i g a t i o n .
I t  w o u l d  be d i f f i c u l t  t o  draw any d e f i n i t e  c o n c l u s i o n s  from  
t h e s e  f i n d i n g s  a s  t o  t h e  a t t r i b u t a b i l i t y  o f  t h e s e  d i s e a s e s  t o  
t h e  s p e c i f i c  c o n d i t i o n s  o f  w ork .  B r o n c h i t i s  c o u l d  u n d o u b t e d l y  
a r i s e  from e x p o s u r e  t o  c o n c e n t r a t i o n s  o f  such  a g a s  a s  c h l o r i n e ,  
b u t  i n  t h a t  c a s e  a d e f i n i t e  s o u r c e  c o u l d  be  t r a c e d .  The p a r t i ­
c u l a r  sewerman a f f e c t e d  g i v e s  no such  h i s t o r y .  A g a in ,  i n  a c i t y  
s u c h  as  G la sg o w ,  where  pulmonary t u b e r c u l o s i s  i s  so p r e v a l e n t ,  
t h e  c h a n c e s  o f  t h e  s o u r c e  b e i n g  e x t r a - o c c u p a t i o n a l  are  to o  g r e a t  
t o  w arrant  t h e  s u g g e s t i o n  t h a t  t h e  c o n d i t i o n  a r o s e  ou t  o f  and i n  
t h e  c o u r s e  o f  t h e  employment o f  sewermen.  R e d u c t i o n  o f  r e s i s t a n c e  
due t o  t o x a e m i a  c a u s e d  by such work may p l a y  a p a r t  but  how 
g r e a t  t h a t  p a r t  map' be i t  i s  n o t  p o s s i b l e  t o  e s t i m a t e .
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W h e r ea s  i n  l e a d  i n t o x i c a t i o n ,  pu lm onary  t u b e r c u l o s i s  i s  a r e c o g ­
n i s e d  c o m p l i c a t i o n ,  t h e  same c o r r e l a t i o n  h a s  n o t  b e e n  fo u n d  
w i t h  i n t o x i c a t i o n s  from ca rb o n  m o n o x id e ,  b e n z e n e  or  p e t r o l e u m .
( &) R heu m a t ism .
A c c o r d in g  t o  t h e  r e c o r d s  o f  c e r t i f i e d  s i c k n e s s  a b s e n c e  
o f  sewermen, r h e u m a t i c  c o n d i t i o n s  c l a i m  a h i g h  p r o p o r t i o n  o f  
c a s e s .  When t h e s e  are  a n a l y s e d ,  h o w e v e r ,  i t  i s  f o u n d  t h a t  t h e y  
i n c l u d e  many c a s e s  more c o r r e c t l y  d i a g n o s e d  a s  i n f l u e n z a ,  
lum bar  s t r a i n s  and s c i a t i c a .  F i b r o s i t i s  ( 4  c a s e s )  and a r t h r i t i s  
( 1  c a s e )  r em a in  i n  t h i s  group and i t  i s  d o u b t f u l  i f  t h e y  are  a l l  
r h e u m a t i c  i n  o r i g i n .  M u scu la r  and a r t i c u l a r  rh eu m at ism  do o c c u r  
b u t  doubt  e x i s t s  nowadays  a s  t o  w h e t h e r  f i b r o s i t i s  can  be  
i n c l u d e d  i n  t h e  r h e u m a t i c  d i a t h e s i s .
At t h e  m e d i c a l  e x a m i n a t i o n s  o n l y  one man was f o u n d  t o  
have  f i b r o s i t i c  n o a u l e s  and t h e s e  were  l o c a t e d  i n  t h e  m u s c l e s  
o f  th e  s h o u l d e r  g r o u p .  One c a s e  o f  a n k y l o s i n g  s p o n d i l i t i s  was  
i s o l a t e d  w h i l e  o s t e o - a r t h r i t i c  c h a n g e s  were  p r e s e n t  i n  many o f  
t h e  lumbar s p i n e s  X - r a y e d .
The rh eu m at ism  co m p lex  a o e s  seem t o  o c c u r  i n  sewermen  
b u t  t h e  d i s a b i l i t i e s  a r i s i n g  t h e r e f r o m  seem  t o  depend more on 
t rau m a r a t h e r  th a n  on t h e  s t a g e  o f  t h e  i n f e c t i o n .  The c o n d i t i o n s  
o f  work o f  sewermen, b o t h  p o s t u r a l  and e n v i r o n m e n t a l ,  are  s u c h  
a s  t o  p r e d i s p o s e  t o  o s t e o - a r t h r i t i s ,  e s p e c i a l l y  i n  t h e  lumbar  
r e g i o n ,  e v e n  more so  th a n  t h o s e  o f  many o t h e r  h e a v y  l a b o u r i n g  
j o b s .  The same c o n d i t i o n s  a l s o  t e n d  t o  a g g r a v a t e  a p r e ­
e x i s t e n t  l e s i o n  o f  t h e  same t y p e .
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Q. C o n t a c t  w i t h  S o l i d s ,  L i q u i d s  and V a p o u r s .
1 .  Sk in  C o n d i t i o n s .
I n  t h e  c o u r s e  o f  t h e  work o f  sewermen,  c o n t a c t  i s  made 
w i t h  a l a r g e  v a r i e t y  o f  c h e m i c a l s  i n  t h e  t h r e e  p h y s i c a l  s t a t e s .  
Many o f  t h e s e  s u b s t a n c e s ,  h a v in g  g a i n e d  a c c e s s  to  th e  s e w e r s  
a s  t r a d e  w a s t e s ,  are  i r r i t a n t s  to  t h e  body s u r f a c e .  I n  
a d d i t i o n  to  t h e  f a c t o r  o f  i n d i v i d u a l  s e n s i t i v i t y ,  t h e  s p e c i a l  
c o n d i t i o n s  u n d e r  w hich  th e  c o n t a c t  i s  made w i t h  t h e s e  s u b s t a n c e s  
p l a y  an im p o r t a n t  r o l e  i n  p r o d u c in g  l e s i o n s .  L i m i t a t i o n  o f  
w o r k in g  space  i n  many o f  t h e  s e w e r s  l e a d s  t o  a b r a s i o n  o f  t h e  
s k i n  o f  t h e - e l b o w s  and fo r e a r m s  on t h e  w a l l s  o f  t h e  s e w e r ,  w h i l e  
t h e  c o n t i n u o u s  c o n t a c t  w i t h  m o i s t u r e  and g r i t  c r e a t e s  a d e g r e e  
o f  m a c e r a t i o n  o f  t h e  h a n d s  w hich  r e n d e r s  t h e  s k i n  more p ron e  t o  
i n f e c t i o n .  F u r t h e r m o r e ,  t h e  h i g h  b a c t e r i a l  c o n t e n t  o f  sewage  
makes s k i n  s e p s i s  an e v e r - p r e s e n t  c o m p l i c a t i o n .
Among known s k i n  i r r i t a n t s  w hich  have been  i s o l a t e d  
from t h e  G lasgow  s e w e r s  are  c o a l - t a r  ana a l l i e d  m a t e r i a l s ,  
p e t r o l e u m ,  m i n e r a l  o i l s ,  s u l p h u r i c  a c i d ,  a l k a l i n e  w a s t e  
m a t e r i a l s  from c h e m i c a l  w o r k s ,  v a r i o u s  o x i d e s  and s a l t s  o f  i r o n ,  
z i n c ,  chromium and c o p p e r .  The c o n c e n t r a t i o n  o f  t h e s e  su b ­
s t a n c e s  v a r i e s  c o n s i d e r a b l y  a c c o r d i n g  t o  th e  d i s t a n c e  from t h e  
s o u r c e  o f  e n t r y  t o  th e  s e w e r .  D i l u t i o n  p l a y s  an im p o r t a n t  p a r t  
i n  w h e t h e r  s k i n  e f f e c t s  w i l l  be p r o d u c e d .  Where,  h o w e v e r ,  
c h e m i c a l  r e a c t i o n  i n  t h e  sewage h a s  c a u s e d  t h e  p r e c i p i t a t i o n  
o f  a s o l i d  i r r i t a n t ,  t r o u b l e  may a r i s e  when t h e  s i l t  i s  b e i n g  
rem o v ed .  T h i s  h a s  n a p p en ed  i n  s e v e r a l  s e w e r s  where a l l  members
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o f  a squad have  d e v e l o p e d  a c o n t a c t  d e r m a t i t i s .
I n  a d d i t i o n  t o  c o n t a c t  d e r m a t i t i s ,  c o n j u n c t i v i t i s  may 
a r i s e  e i t h e r  from c o n t a c t  w i t h  a g a s e o u s  i r r i t a n t ,  s u c h  a s  
p e t r o l e u m  v a p o u r ,  h y d ro g e n  s u l p h i d e ,  c h l o r i n e  and ammonia,  
o r  from s p l a s h i n g  o f  an i r r i t a n t  i n t o  t h e  e y e .
I n  e a c h  o f  t h e  c a s e s  o f  d e r m a t i t i s  and c o n j u n c t i v i t i s  
m e n t i o n e d  i n  a  p r e v i o u s  c h a p t e r  a d e f i n i t e  r e l a t i o n s h i p  t o  a  
p a r t i c u l a r  i r r i t a n t  i n  a p a r t i c u l a r  s e w e r  was e s t a b l i s h e d .
One f e a t u r e  b r o u g h t  ou t  by t h e  m e d i c a l  e x a m i n a t i o n s  was t h a t  o f  
c o m p l i c a t i o n  o f  t h e  o r i g i n a l  s k i n  p i c t u r e  by s e c o n d a r y  i n f e c t i o n  
and m u t a t i o n  t o  an e c z e m a t i d e  w h ic h  was  e x c i t e d  i n t o  a c t i v i t y  by  
a m a t e r i a l  c o m p l e t e l y  d i f f e r e n t  from t h e  o r i g i n a l  i r r i t a n t .
Some o f  t h e  sewermen who had  b e e n  f o r m e r l y  e m p lo y e d  i n  
r o a d  r e p a i r  sq u a d s  showed e v i d e n c e  o f  p r e v i o u s  s m a l l  b u rn s  on 
t h e  fo r e a r m s  s u s t a i n e d  w h i l e  h a n d l i n g  h o t  t a r ,  b u t ,  a p a r t  from  
t h e s e ,  g a v e  no h i s t o r y  o f  h a v i n g  c o n t r a c t e d  any s k i n  l e s i o n s  
w h i l e  i n  t h a t  em ploym en t .  During t h e i r  p e r i o d  o f  employment  
i n  t h e  s e w e r s ,  h o w e v e r ,  s e v e r a l  o f  them m e n t i o n e d  t h a t  v a r i o u s  
b l e m i s h e s  had a p p e a r e d  on t h e i r  s k i n  from  t im e  t o  t im e  ana  
t h e i r  d e s c r i p t i o n  o f  t h e  l e s i o n s  s u g g e s t e d  t h a t  t h e y  m ig h t  have  
b e e n  c a u s e d  by c o n t a c t  w i t h  t a r  o r  o i l s .  On i n v e s t i g a t i n g  
s t i l l  f u r t h e r  i t  was fo u n d  t h a t  t h e  l e s i o n s  had  a p p e a r e d  w h i l e  
w o rk in g  i n  c e r t a i n  s e w e r s ,  and a  v i s i t  t o  t h e s e  s e w e r s  made i t  
p o s s i b l e  t o  d e c i d e  w h e t h e r  t a r  o r  o i l  had b een  t o  b la m e .
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( a )  S k in  L e s i o n s  due t o  C o n t a c t  w i t h  M in e r a l  O i l .
S k i n  r e a c t i o n s  due t o  c o n t a c t  w i t h  m i n e r a l  o i l  have  l o n g  
b e e n  known t o  o c c u r  among w orkers  i n  t h e  c o t t o n  s p i n n i n g  and  
s h a l e  o i l  i n d u s t r i e s .  I n  r e c e n t  y e a r s  s i m i l a r  l e s i o n s  have  
b e e n  fou nd  t o  o c c u r  i n  t h e  e n g i n e e r i n g  i n d u s t r y  and i n d e e d  
O ruik sh ank  and S q u i r e  ( 1 9 48)  have  e s t a b l i s h e d  c a s e s  among 
e n g i n e e r s  where t h e  s t a g e  o f  m a l i g n a n c y  h a s  b een  r e a c h e d .
B o th  c u t t i n g  and l u b r i c a t i n g  o i l s  were  fo u n d  t o  p r o d u ce  
t h e  l e s i o n s .  O th er  w r i t e r s  have  shown t h a t  s i m i l a r  l e s i o n s  
o c c u r  i n  g a r a g e  w o r k e r s  due t o  l u b r i c a t i n g  and d i e s e l  o i l s .
I n  G la sg o w ,  acne i iorm  r a s h e s  due t o  c o n t a c t  w i t h  mould  o i l s  
were  fo u n d  t o  be p r e v a l e n t  among c e r t a i n  w o r k e r s  i n  t h e  c o n c r e t e  
p r e - c a s t i n g  i n d u s t r y .
With r e g a r d  t o  t h e  c a u s a t i o n  o f  s k i n  r e a c t i o n s  due t o  
c o n t a c t  w i t h  m i n e r a l  o i l s ,  i t  h a s  b e e n  e s t a b l i s h e d  t h a t  t h e r e  
a r e  two d i s t i n c t  f a c t o r s  i n  t h e  o i l s ,  n a m e l y ,  a d e r m a t i t i c  
f a c t o r  r e s p o n s i b l e  f o r  t h e  p r o d u c t i o n  o f  t h e  com ed on es ,  f o l l i c u ­
l i t i s ,  p u s t u l a r  d e r m a t i t i s  and s im p le  e r y t h e m a ,  and a c a r c i n o g e n ­
i c  f a c t o r  r e s p o n s i b l e  f o r  t h e  d e r m a t i t i s  p a p u l a r e ,  d e r m a t i t i s  
e r y t h e m a t o s a  end e p i t h e l i o m a .  The d e r m a t i t i c  f a c t o r  i s  r e s p o n ­
s i b l e  f o r  much o f  t h e  s k i n  r e a c t i o n  t o  c o n t a c t  w i t h  o i l s ,  w h ic h  
i s  fo u n d  among i n d u s t r i a l  w o r k e r s ,  b u t  i t  i s  o n l y  i n  a m i n o r i t y  
o f  c a s e s  t h a t  i t  c a u s e s  d i s a b i l i t y  t o  such  an e x t e n t  a s  t o  
n e c e s s i t a t e  a b s e n c e  from work.  The c a r c i n o g e n i c  f a c t o r ,  h o w e v e r ,  
i s  an im p o r t a n t  e l e m e n t  i n  t h e  p r o d u c t i o n  o f  i n d u s t r i a l  c a n c e r .  
R e s e a r c h e s  i n  r e c e n t  y e a r s  have shown t h i s  f a c t o r  t o  be composed
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o f  p o l y c y c l i c  h y d r o c a r b o n s  a l l i e d  t o  1 : 2 : 5 : 6  -  d i b e n z a n t h r e n e ,
t h e  f i r s t  c a n c e r  p r o d u c i n g  h y d r o c a r o o n  w h ich  was i s o l a t e d  by
6Kennaway i n  1 9 2 5 . The u s e  o f  f l u o r e s c e n c e  s p e c t r o s c o p y  by  
M ayneord ,  and l a t e r  by H i e g e r ,  i n  t h e  s t u d y  o f  c a r c i n o g e n i c  
s u b s t a n c e s  o p e n e d  up a new f i e l d  w h ic h  l e d  t o  t h e  d i s c o v e r y  o f  
5 : 4  benapyyene  - a s  t h e  c a r c i n o g e n i c  s u b s t a n c e  i n  p i t c h .  Many 
o t h e r  a r o m a t i c  c o n d e n s e d  r i n g  compounds h a v e  b e e n  t e s t e d  and  
f o u n d  t o  be c a r c i n o g e n i c .
Twort and h i s  c o l l e a g u e s  have  shown t h a t  t h e  c a r c i n o g e n i c  
f a c t o r  i n  many o i l s  can be removed by t r e a t i n g  th e  o i l s  w i t h  
l i q u i d  s u l p h u r  d i o x i d e .  S u b s t i t u t i o n  o f  t h e s e  o i l s  i n  t h e  c o t t o n  
i n d u s t r y  are  p r o v i n g  t o  be s a t i s f a c t o r y  i n  t h e  s p i n n i n g  m i l l s .
( b ) S k in  R e a c t i o n s  t o  C o n ta c t  w i t h  T a r .
”T ar” r e f e r s  t o  a c o m p l e x i t y  o f  s u b s t a n c e s  p r o d u c e d  from  
t h e  d e s t r u c t i v e  d i s t i l l a t i o n  o f  c o a l  i n  g a s - w o r k s  o r  i r o n  and  
s t e e l  work3 .  By d i s t i l l a t i o n  o f  t h e  cru de  t a r  v a r i o u s  g r a d e s  
o f  o i l  are s e j j a r a t e d  as  shown i n  T ab le  No. 47 .
The v a r i o u s  components  o f  t a r  p r o d u ce  s i m i l a r  s k i n  c o n ­
d i t i o n s  t o  t h o s e  r e s u l t i n g  from c o n t a c t  w i t h  m i n e r a l  o i l ,  n a m e ly ,  
a c n e i f o m  r a s h e s ,  f o l l i c u l i t i s  and com edones;  d e r m a t i t i s  
e r y t h e m a t o s a ,  and ,  f i n a l l y ,  e p i t h e l i o m a .  I n  a d d i t i o n ,  h o w e v e r ,  
fumes  o f  t a r  p r o d u ce  a l i g h t  s e n s i t i s a t i o n  r e a c t i o n  o r  ’’t a r  
f l a s h e s ’” o r  " th e  s m a r t s ” , a s  t h e  r e a c t i o n  i s  known to  th e  w o r k e r s .  
The l e s i o n s  i n  t h i s  r e a c t i o n  app ear  when t h e  worker  e m e rg e s  i n t o  
t h e  o p e n ,  p a r t i c u l a r l y  wnen t h e  sun i s  s h i n i n g  o r  when a w ind  
i s  b l o w i n g .
-  1 5 1  -
The symptoms c o n s i s t  o f  s m a r t i n g  i n  th e  e x p o s e d  s k i n  o f  
t h e  arms, h a n d s  and f a c e ,  w h i l e  t h e  e y e s  have  a b u r n i n g  s e n s a t i o n  
and t h e r e  i s  p h o t o p h o b i a .  The s k i n  i n  t h e  a f f e c t e d  a r e a  b eco m es  
e r y t h e m a t o u s  and may go on t o  marked oedema and d e r m a t i t i s  
s i m i l a r  to  what  o c c u r s  i n  s e v e r e  su n b u rn .  P i g m e n t a t i o n  d e v e l o p s  
i n  t h e  a f f e c t e d  a r e a s  and p e r s i s t s  f o r  some t i m e .  I n  some i n d i v ­
i d u a l s  an a l l e r g i c  e c z e m a t o u s  d e r m a t i t i s  a p p e a r s  and c o n j u n c t i ­
v i t i s  may be s e v e r e .
As i n  t h e  c a s e  o f  m i n e r a l  o i l  s k i n  r e a c t i o n s ,  m a l i g n a n c y  
d o e s  n o t  a p p ea r  i n  t h e  s k i n  u n t i l  a f t e r  m id d le  l i f e  and n o t  
u s u a l l y  u n t i l  a f t e r  a l o n g  p e r i o d  o f  e x p o s u r e .  I n  some i n s t a n c e s ,  
h o w e v e r ,  t h e  e p i t h e l i o m a t o u s  l e s i o n s  o n l y  ap p ear  l o n g  a f t e r  t h e
i
w o r k e r  h a s  c e a s e d  t o  be e x p o s e d  t o  t h e  s k i n  i r r i t a n t .
D i s c u s s i o n .
Sewers  d r a i n i n g  g a s  works  and coke  o v e n s  c a r r y  a t r a d e  
w a st e  w h ich  c o n t a i n s  p r o d u c t s  o f  t h e  v a r i o u s  g r a d e s  o f  d i s t i l l a t e s .  
They are  c o n s t a n t l y  p r e s e n t  th o u g h  t h e i r  c o n c e n t r a t i o n  v a r i e s  
a c c o r d i n g  t o  th e  r o u t i n e  a t  th e  w o r k s .  T hese  p a r t i c u l a r  s e w e r s  
h a v e  t h e i r  w a l l s  c o v e r e d  w i t h  t a r r y  c o n d e n s a t e  and t h e  a tm o sp h ere  
a l m o s t  c o n s t a n t l y  c o n t a i n s  fumes o f  t h e s e  t a r  compounds. V a r y in g  
d e g r e e s  o f  t a r  ery th e m a  o c c u r  and on l e a v i n g  t h e  s e w e r  t h e  man i s  
c o n s c i o u s  o f  s m a r t in g  o f  t h e  e y e s  ana t n e  s k i n  o f  t h e  f a c e .  I n  
sewermen,  r e p e a t e d l y  i n  and o u t  o f  t h e s e  s e w e r s ,  t h e  t y p i c a l  
r e a c t i o n s  are  s e e n .
I n t o  one s e w e r ,  a l a r g e  q u a n t i t y  o f  h e a v y  t a r  was d i s ­
c h a r g e d  from a s t e e l  works  and c a u s e d  a s e r i o u s  breakdown i n  t h e
-  15 2 -
pumping m a ch in ery  o f  t h e  main l o w - l e v e l  s ew er  i n  t h e  s o u t h  s i d e  
o f  th e  r i v e r .  s i x  sewermen w i t n  a u x i l i a r y  l a b o u r  from th e  
Sewage Department were  s e t  t h e  t a s k  o f  rem oving  t h o u s a n d s  o f  
g a l l o n s  o f  t h i s  t a r  from t h e  pump w e l l s  and from a l o n g  s e c t i o n  
o f  t h e  s e w e r ,  y i t h i n  f o r t y - e i g h t  h o u r s  o f  s t a r t i n g  on t h i s  jo b  
i n  t h e  m id d le  o f  t h e  summer, a l l  made c o m p l a i n t  o f  t a r  " s m a r t s " .  
B o th  d a y - s h i f t  and n i g h t - s h i f t  w o r k e r s  were  a f f e c t e d .  The 
l e s i o n s  v a r i e d  from s i m p l e  r e d n e s s  o f  t h e  e x p o s e d  p a r t s  o f  t h e  
body  t o  g r o s s  oedema o f  t h e  f a c e ,  f o r e a r m s  ana h a n d s ,  and i n  
t h r e e  o f  t h e  a u x i l i a r y  w o r k e rs  a w e e p in g  a l l e r g i c  e c z e m a t o u s  
d e r m a t i t i s ,  o c c u r r e a .  The c o n d i t i o n  was c o n t r o l l e d  by t h e  u s e  o f  
p r o t e c t i v e  . b a r r i e r  cream ,  ru b b er  g l o v e s ,  and th e  w e a r i n g  o f  a 
t a n n i c  a c i d  cream when g o i n g  o u t  i n t o  s u n l i g h t  a f t e r  t h e  d a y ’ s 
w o r k .  By t h e s e  m e a s u r e s  th e  t a r  s m a r t s  d i s a p p e a r e d  bu t  p ig m e n ­
t a t i o n  rem a in ed  i n  s e v e r a l  o f  t h e  men f o r  two t o  t h r e e  m o n th s .  
Bye c o n d i t i o n s  were  t r o u b l e s o m e  from t a r  s p l a s h e s  e n t e r i n g  t h e  
e y e s .  The w e a r i n g  o f  p e r s p e x  e y e s h i e l d s  h e l p e d  t o  r e d u c e  t h e  
i n c i d e n c e  o f  c o n j u n c t i v i t i s .  The sewermen i n  t h i s  group who 
w ere  rem o v in g  t h e  t a r  from t h e  s e w e r  d e v e l o p e d  t h e  t y p i c a l  a c n e -  
i f o r m  r a s h  n o t  o n l y  on  t h e  f o r e a r m s  but a l s o  on  t h e  body and  
s h o u l d e r s .  T h i s  was due t o  t h e  s a t u r a t i o n  o f  t h e i r  c l o t h i n g  
w i t h  t a r  from t h e  w a l l s  o f  th e  s ew er  and a l s o  from t h e  t a r  
v a p o u r  p e r c o l a t i n g  t h r o u g h  t h e i r  g a r m e n t s .  T h i s  e m e rg e n c y  jo b  
l a s t e d  f o r  s e v e r a l  m onths  and t y p i c a l  comedones  were s e e n  i n  
e a c h  o f  t h e  sewermen i n  a d d i t i o n  to  p a p u l e s  and f o l l i c u l i t i s .
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I n  some o f  t h e  o l d e r  men who h a d  w o r k e d  i n  t h e s e  t a r r y  
s e w e r s  f r o m  t i m e  t o  t i m e  o v e r  m any y e a r s  t h e r e  w a s  d e e p  p i g m e n ­
t a t i o n  o f  t h e  f o r e a r m s  w i t h  p a t c h y  r e d n e s s  a n d  p a l e  a r e a s  a n d  
t h e  s k i n  w a s  d r y  a n d  s c a l y .  T h e r e  w e r e  s u g g e s t i v e  p a t c h e s  o f  
h y p e r k e r a t o s i s .
F l u o r e s c e n t  s p e c t r o g r a m s  o f  t h e  t a r s  p r e s e n t  i n  t h e  
s e w e r s  s h o w e d  t h a t  t h e y  c o n t a i n e d  p o l y c y c l i c  h y d r o c a r b o n s  
a l l i e d  t o  b e n z p y r e n e  s p e c t r o s c o p i c a l l y  a n d  t h e r e f o r e  m u s t  be  
c o n s i d e r e d  a s  c a r c i n o g e n i c .
W i t h  r e g a r d  t o  t h e  m i n e r a l  o i l s  p r e s e n t  i n  s e w e r s ,  t h e  
e v i d e n c e  t h a t  t h e y  p r o d u c e d  t h e  s k i n  r e a c t i o n s  i n  t h e  f o r m  o f  
aGne iform r a s h e s  s e e m s  e s t a b l i s h e d ,  t h o u g h  o n l y  o n e  o f  t h e s e  men  
h a d  t o  l e a v e  h i s  e m p l o y m e n t  b e c a u s e  o f  t h e  d e v e l o p m e n t  o f  a  
s e c o n d a r y  d e r m a t i t i s  o f  an i n f e c t i v e  n a t u r e .
A n o t h e r  s o u r c e  o f  s k i n  r e a c t i o n  due  t o  t a r  p r o d u c t s  w a s  
t h a t  d r y  s c a l i n e s s  w h i c h  a r o s e  o n  t h e  f o r e a r m s  a n d  b a c k s  o f  t h e  
h a n d s  o f  m any  o f  t h e  s e w e r m e n  a s  a  r e s u l t  o f  c o n t i n u e d  m i s u s e  o f  
c a r b o l i c  d i s i n f e c t a n t .  T h i s  c r u d e  d i s i n f e c t a n t  w a s  b e i n g  u s e d  
i n  e x c e s s i v e  c o n c e n t r a t i o n  t o  w a s h  t h e  h a n d s  a n d  f o r e a r m s  a f t e r  
l e a v i n g  t h e  s e w e r s  i n  o r d e r  t o  p r e v e n t  l e p t o s p i r o s i s .  The  men  
a c t u a l l y  s t a t e d  t h a t  thqy  e x p e r i e n c e d  t i n g l i n g  a n d  n u m b n e s s  o f  
t h e  f i n g e r s  f o r  a  s h o r t  t i m e  a f t e r  i t s  u s e .  T h i s  r e a c t i o n  w a s  
f o u n d  t o  be c o u n t e r a c t e d  b y  a n  a p p l i c a t i o n  o f  m e t h y l a t e d  s p i r i t s  
i n  a  t e s t  c a s e .  The  r e a c t i o n  s e e m e d  t o  b e  due t o  e x c e s s  o f  
c a r b o l i c  i n  t h e  d i s i n f e c t a n t  s o l u t i o n .
-  1^4  -
A w ide  v a r i e t y  o f  s k i n  c o n d i t i o n s  a p p ea r  t o  be l i a b l e  t o
o c c u r  from work i n  t h e  sevifers, but  t h e  most  p r e v a l e n t  l e s i o n s  
a re  d e f i n i t e l y  e s t a b l i s h e d  as  due t o  t a r  and m i n e r a l  o i l .  
l iJvidence was f o u n d  o f  i n d u s t r i a l  d e r m a t i t i s  h a v i n g  c a u s e d  
a b s e n c e  from work ,  b u t  i n  t h e s e  i n s t a n c e s  t r a d e  w a s t e s  from t h e
c h e m i c a l  i n d u s t r y  were to  b la m e .
The p o t e n t i a l i t i e s  o f  s e r i o u s  d e r m a t i t i s  o f  o c c u p a t i o n a l  
o r i g i n  are e v e r  p r e s e n t ,  but no p r i o r  w a r n in g  o f  t h e  d a n g e r s  
seem s p o s s i b l e  e x c e p t  i n  t h e  c a s e  o f  t h o s e  sew e rs  known t o  
c o n t a i n  t a r s  ana  m i n e r a l  o i l s .  Sam ples  o f  o i l  f l o a t i n g  i n  t h e  
s e w e r s  were a l s o  f o u n d  t o  be c a r c i n o g e n i c  on s p e c t r o s c o p i c  
a n a l y s i s .  ( S e e  a p p e n d i x . )
( 2 )  C o n j u n c t i v i t i s .
C o n j u n c t i v i t i s  o f  o c c u p a t i o n a l  o r i g i n  i n  sewermen can  
o c c u r  a s  a r e s u l t  o f  c o n t a c t  w i t h  fumes o r  th r o u g h  s p l a s h e s  
i n t o  t h e  e y e s .  Ammonia, c h l o r i n e ,  h y d ro g e n  s u l p h i d e ,  t a r  f u m e s ,  
and p e t r o l e u m  v a p o u r s  have been  f o u n d  to  p ro d u ce  c o n j u n c t i v i t i s  
i n  sewermen.  I n  such  i n s t a n c e s  t h e  e y e  c o n d i t i o n  form s p a r t  o f  
t h e  g e n e r a l  e f f e c t s  r e s u l t i n g  from e x p o s u r e  t o  an a tm o sp h er e  
c o n t a i n i n g  t h e s e  fu m e s .  S p l a s h e s  o f  t a r  compounds,  a c i d s ,  
a l k a l i s ,  and m i n e r a l  o i l s  form a n o t h e r  s o u r c e  o f  t h e  c o n d i t i o n .  
Trade w a s t e s  from p a i n t  w o r k s ,  c h e m i c a l  w o r k s ,  p a p e r  m i l l s ,  
b e c a u s e  o f  t h e i r  s u s p e n d e d  s o l i d  c o n t e n t ,  can c a u se  i r r i t a t i o n  
o f  th e  e y e s  e i t h e r  th r o u g h  s p l a s h e s  o r  t h e  ru b b in g  o f  t h e  e y e s  
w i t h  c o n t a m i n a t e d  h a n d s .
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There  are  t h u s  numerous a g e n t s  l i a b l e  t o  o au se  
c o n j u n c t i v i t i s  i n  sewermen. D i r e c t  c o n t a c t  w i t h  t h e  
i r r i t a n t ' i s  th e  i n i t i a l  f a c t o r  i n  t h e  s e t t i n g  up o f  th e  
c o n d i t i o n ,  b u t  i t  i s  r e a d i l y  r e a l i s e d  t h a t ,  b e c a u s e  o f  t h e  
b a c t e r i a l  c o n t e n t  o f  s ew a g e ,  s e c o n d a r y  i n f e c t i o n  o f  a  p e r ­
s i s t e n t  n a t u r e  i s  l i a b l e  t o  e n s u e ,  j u s t  a s  h ap p en s  i n  t h e  
o a s e  o f  s k i n  c o n d i t i o n s .
( 5 )  I n f e c t i o n s  due t o  C o n ta c t  w i t h  S o l i d s ,  L i q u i d s  and V a p o u r s .
R e f e r e n c e  h a s  a l r e a d y  b e e n  made t o  t h e  o n s e t  o f  g a s t r o ­
e n t e r i t i s  f o l l o w i n g  th e  a c c i d e n t a l  i n g e s t i o n  o f  sewage  by s e w e r ­
men. The b a c t e r i a l  c o n t e n t  o f  t h e  a tm o sp h ere  i n  s e w e r s  h a s  
b e e n  shown t o  be h i g h  and s e v e r a l  i n v e s t i g a t o r s  have  c u l t u r e d  
B . t y p h o s u s  from sew e r  a i r ,  e s p e c i a l l y  i n  r e g i o n s  where  
s p l a s h i n g  o f  sewage  o c c u r s ,  su ch  as  a t  t h e  e n t r a n c e  o f  a 
b r a n c h  s e w e r  t o  a m a in .  At t h e  m e d i c a l  e x a m i n a t i o n s  no s k i n  
n o r  e y e  c o n d i t i o n s  o f  a pr im ary  i n f e c t i v e  n a t u r e  e s t a b l i s h e d  
a s  h a v i n g  b e e n  c o n t r a c t e d  i n  t h e  s e w e r s  were  f o u n d .  I n  th e  
m e d i c a l  h i s t o r i e s ,  h o w e v e r ,  i t  was f o u n d  t h a t  i m p e t i g o  had  
b e e n  c o n t r a c t e d  a t  w ork .
L e p t o s p i r o s i s ,  a l r e a d y  d i s c u s s e d  i n  a p r e v i o u s  c h a p t e r ,  
i s  t h e  m o s t  s e r i p u s  o f  th e  i n f e c t i o n s  a r i s i n g  from c o n t a c t  
w i t h  l i q u i d .
I ) .  L i g h t i n g  i n  S e w e r s .
M i n e r s 1 ify s t  agrnu s .
T h i s  i l l n e s s  h a s  l o n g  b e e n  known t o  o c c u r  i n  m i n e r s .  
V a r i o u s  t h e o r i e s  were  f o r m u l a t e d  a s  t o  t h e  c a u s a t i o n  o f  t h e  
d i s e a s e ,  b u t  i t  i s  now g e n e r a l l y  a c c e p t e d  t o  be a p s y c h o s o m a t i c  
i l l n e s s  w i t h  e y e  symptoms, and i s  r e l a t e d  t o  p r o l o n g e d  work unde  
e m o t i o n a l  s t r e s s  i n  an awkward p o s i t i o n  i n  t h e  dark ( S t e r n  1 9 4 8 )  
C a m p b e l l ,  H a r r i s o n  and V e r t i g e n  ( 1 9 4 8 )  s u g g e s t  t h a t  i n  c a s e s  o f  
n y s ta g m u s  t h e r e  i s  breakdown o f  b i n o c u l a r  v i s i o n  u n d e r  c o n ­
d i t i o n s  o f  low  i l l u m i n a t i o n .
I t  h a s  been e s t a b l i s h e d  i n  r e c e n t  y e a r s  t h a t  m i n e r s 1 
n y s ta g m u s  i s  due t o  working  i n  a p o o r l y - l i t  e n v i r o n m e n t ,  and i t  
h a s  b e e n  fo u n d  t h a t  t h e  minimum i l l u m i n a t i o n  t o  p r e v e n t  t h e  
d i s e a s e  i s  0 . 4  f o o t - c a n d l e .  I n  c o u n t r i e s  such as  t h e  U n i t e d  
S t a t e s  o f  A m e r ic a ,  where  t h e  s t a n d a r d  o f  i l l u m i n a t i o n  i s  w e l l  
above  t h a t  l e v e l ,  no c a s e s  o f  n y s ta g m u s  have  o c c u r r e d .  
D i s c u s s i o n .
Of f o u r  sewermen showing o s c i l l a t o r y  movements o f  t h e  
e y e b a l l s ,  o n l y  one had  o t h e r  s i g n s  and symptoms s u g g e s t i n g  a 
p u r e l y  o r g a n i c  c a u se  f o r  h i s  e y e  c o n d i t i o n .  Of t h e  o t h e r  t h r e e  
men, two were  e x - m i n e r s  o f  o v e r  15 y e a r s 1 e x p e r i e n c e  and b o t h  
h a d  more t h a n  f i v e  y e a r s 1 s e r v i c e  i n  t h e  s e w e r s .  Both  had  
g i d d i n e s s  ana h e a d a c h e ,  and one showed a l t e r a t i o n  i n  t e m p e r a ­
m e n t .  The f o u r t h  man had p s y c h o n e u r o s i s  a s s o c i a t e d  
w i t h  s l i g h t  n y s ta g m u s  and o t h e r  eye  symptoms.  H i s  s e r v i c e  
t o t a l l e d  28 y e a r s  a s  a sewerman.
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These  t h r e e  men c o u l d  be c o n s i d e r e d  a s  e a r l y  c a s e s  o f  
n y s t a g m u s ,  th ough  c e r t a i n  o f  t h e  symptoms su ch  as  g i d d i n e s s  ana  
h e a d a c h e  c o u l d  be a c c o u n t e d  f o r  by o t h e r  e n v i r o n m e n t a l  d e f e c t s  
f o u n d  t o  e x i s t  i n  t h e  s e w e r s .  There was  no d o u b t ,  h o w e v e r ,  o f  
t h e  e x i s t e n c e  o f  an a l t e r a t i o n  i n  t h e i r  m e n t a l  o u t l o o k ,  and t h e  
p r e s e n c e  o f  a m i l d  d e g r ee  o f  a n x i e t y  n e u r o s i s .  When i t  i s  c o n ­
s i d e r e d  t h a t  e a c h  o f  t h e s e  men h a s  had  o v e r  20 y e a r s  i n  e m p l o y ­
ment i n v o l v i n g  awkward working p o s i t i o n s  i n  i l l u m i n a t i o n  o f  low  
i n t e n s i t y ,  i t  seem s  p o s s i b l e  t o  e s t a b l i s h  a ca u se  and e f f e c t ,  
p r o o f  t h a t  t h e  i l l u m i n a t i o n  o f  t h e  s e w e r s  can be h e l d  r e s p o n ­
s i b l e  f o r  t h e  p r o d u c t i o n  o f  t h e  syndrome w ou ld  seem t o  be g i v e n  
i n  t h e  c a s e  o f  t h e  sewerman w i t h  28 y e a r s 1 s e r v i c e .  H i s  o n l y  
e x p o s u r e  t o  i l l u m i n a t i o n  o f  l e s s  t h a n  0 . 4  f o o t - c a n d l e  and p o o r  
w o r k in g  c o n d i t i o n s  i n  an awkward p o s t u r e  h a s  b e e n  d u r in g  h i s  
s e r v i c e  i n  t h e  s e w e r s .  I n  t h e  o t h e r  two c a s e s  i t  i s  p o s s i b l e  
t h a t  p r e v i o u s  w o r k in g  i n  t h e  m i n e s  had  p r e d i s p o s e d  t o  t h e  e y e  
c o n d i t i o n  and t h a t  r e t u r n  t o  s i m i l a r  o r  w orse  c o n d i t i o n s  i n  
t h e  s e w e r s  had  c a u s e d  p r o g r e s s i o n  o f  an o t h e r w i s e  l a t e n t  
t e n d e n c y .
I n  a l l  o f  t h e  c a s e s ,  t h e  c o n d i t i o n  i s  m i l d ,  b u t  i t  i s  
s u g g e s t e d  t h a t  m i n e r s ’ n y s ta g m u s  must  be c o n s i d e r e d  s e r i o u s l y  
a s  a p o s s i b l e  d i a g n o s i s  i n  t h e s e  i n s t a n c e s .
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During  t h e  c o u r s e  o f  t h i s  i n v e s t i g a t i o n ,  f o u r  men 
e n t e r e d  employment a s  sewermen.  T h e i r  h i s t o r i e s  are  shown i n  
t h e  A p p e n d ix .  Three o f  t h e s e  men were  f r e s h  t o  t h e  work i n  
s e w e r s  h u t  Case N . S . D .  had had  some e x p e r i e n c e  o f  s e w e r s  i n  
t h a t  f o r  n i n e  y e a r s  he was r e s p o n s i b l e  f o r  t h e  c o n t r o l  o f  t h e  
f l o w  o f  sewage  i n  a s e c t i o n  o f  t h e  main d r a in a g e  s y s t e m .  He 
o p e r a t e d  t h e  p e n s t o c k s  c o n t r o l l i n g  t h e  s to rm  w a t e r  o v e r f l o w s .
I n  t h a t  j o b  he had  t o  e n t e r  i n t o  t h e  p e n s t o c k  c o n t r o l  chambers  
t o  c a r r y  o u t  w e e k l y  o i l i n g  ox th e  m a c h in e r y  a s  w e l l  a s  r a i s i n g  
o r  l o w e r i n g  t h e  b a r r i e r s  a s  c o n d i t i o n s  demanded. He was  t h u s  
e x p o s e d  f o r  s h o r t  i n t e r v a l s  t o  th e  a tm o sp h ere  p r e s e n t  i n  t h e s e  
8 - 9  f e e t  d i a m e t e r  w a t e r w a y s .  One o t h e r  man s h o u l d  r e a l l y  be  
c l a s s i f i e d  a s  (a new s t a r t ,  v i z . ,  Case Ho. 4 1 ,  s i n c e  he  h a d  
o n l y  14  d a y s ’ s e r v i c e  i n  th e  s e w e r s  when he was e x a m in e d  i n  
t h e  c o u r s e  o f  t h i s  i n v e s t i g a t i o n .  Thus ,  u n d e r  t h e  h e a d i n g  o f  
new s t a r t s  t h e r e  are  t h r e e  men w i t h  no p r e v i o u s  c o n t a c t  w i t h  
s e w e r s ,  one man w i t h  a f o r t n i g h t ’ s e x p e r i e n c e ,  and t h e  f i f t h  
w i t h  n i n e  y e a r s  o f  l i m i t e d  s e r v i c e  i n  t h e  main d r a i n s .
A l l  e x c e p t  Case No. 41 were  m e d i c a l l y  ex a m in ed  b e f o r e  
t h e y  were s t a r t e d  i n  t h e  job  o f  sewerman.  The e x a m in a t io n . .w a s  
s i m i l a r  t o  t h a t  c o n d u c t e d  d u r in g  t h i s  i n v e s t i g a t i o n ,  i n c l u d i n g  
b l o o d  a n a l y s i s  and X - r a y  e x a m i n a t i o n .  T h i s  was o f  g r e a t  v a l u e ,  
f o r  the  f i n d i n g s  a t  t h a t  e x a m i n a t i o n  c o u l d  be u s e d  a s  a s t a n d a r d
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f o r  e a c h  man to  d e t e c t  any d e v i a t i o n s  a t  l a t e r  e x a m i n a t i o n s .  
^Case No. 4 l  had h i s  b l o o a  exam ined  on t h e  f i r s t ' d a y  o f  h i s  
employment i n  t h e  s e w e r s . )
F o r t n i g h t l y  b l o o d  e x a m i n a t i o n s  w ere  c a r r i e d  o u t  f o r  a 
p e r i o d  o f  t h r e e  months  i n  each  c a s e ,  and t h e  t r e n d s  w ere  f o u n d  
t o  f o l l o w  t h o s e  a l r e a d y  d e s c r i b e d  f o r  aewermen o f  s e v e r a l  y e a r s ’ 
s e r v i c e .  The r e s u l t s  are  shown i n  Chart  N o . 5 .
Sewerman N . 3 . A .  h a s  b e e n  employed, i n  b r i c k  s ew er  N o . 2 
f o r  t h r e e  m onths  and t h e n  i n  sew er  N o . l  f o r  t h e  n e x t  t h r e e  
m o n t h s .  W i t h i n  t h r e e  w e ek s  o f  th e  s t a r t  o f  h i s  employment he  
c o m p l a i n e d  o f  g i d d i n e s s  on l e a v i n g  t h e  s e w e r ,  bu t  t h i s  was f o u n d  
t o  l a s t  o n l y  f o r  a b o u t  h a l f - a n - h o u r . B r e a t h l e s s n e s s  a f t e r  
e x e r t i o n  d e v e l o p e d  i n  th e  s e c o n d  week b u t  he  q u i c k l y  r e c o v e r e d .  
T h i s  was  most  a p p a r e n t  w h i l e  he was  c l i m b i n g  o u t  o f  t h e  s e w e r .
Case N . 3 . B .  s p e n t  h i s  f i r s t  t h r e e  months  w o r k in g  on  
p i p e  s e w e r s  i n  t h e  su b u rb s  and i n  t h e  c e n t r e  o f  t h e  c i t y .  A f t e r  
t h e  a n n u a l  h o l i d a y  he w ent  on t o  n i g h t - s h i f t  and w orked  i n  b o t h  
p i p e  and b r i c k  s e w e r s  i n  t h e  c e n t r e  o f  t h e  c i t y .  G i d d i n e s s  on  
l e a v i n g  a s ew e r  was c o m p la i n e d  o f  o c c a s i o n a l l y  b u t  no b r e a t h ­
l e s s n e s s  t r o u b l e d  t h e  man. During  a s p e l l  i n  a b r i c k  sew er  on  
n i g h t - s h i f t ,  h ea d a ch e  and i r r i t a t i o n  o f  t h e  e y e s  o c c u r r e d  d u r i n g  
t h e  two w eek s  e m p lo y e d  i n  t h a t  s e w e r .
Case N . S . C .  h a s  w orked a l o n g  s ew e r  N o . l  s i n c e  s t a r t i n g  
a s  a sewerman.  He d e v e l o p e d  g i d d i n e s s  t h r e e  weeks  a f t e r  f i r s t  
e n t e r i n g  t h i s  s ew e r  and a week l a t e r  he had  b r e a t h l e s s n e s s  when  
c l i m b i n g  o u t  o f  t h e  m a n h o le .  T h i s  f e a t u r e  h a s  p e r s i s t e d  and i s
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l a s t i n g  up  t o  a  qua r t e r - o f - a n - h o u r  a f t e r  r e a c h i n g  t h e  s u r f a c e .  
A f t e r  a  m o n th  i n  t h i s  s e w e r  he  d e v e l o p e d  a  f e w  o i l  p a p u l e s  on  
h i s  f o r e a r m s .
Case N . 6 . D .  h a s  c o m p l e t e d  two m o n th s  i n  s e w e r  N o . l  and  
h a s  now d e v e l o p e d  symptoms s i m i l a r  t o  t h o s e  o f  t h e  p r e v i o u s  
sewerman.  H i s  s k i n  showed some r e a c t i o n  t o  c o n t a c t  w i t h  o i l  
t h r e e  w eek s  a f t e r  he s t a r t e d  t h i s  t y p e  o f  w ork .  Headache h a s  
b e e n  t r o u b l e s o m e ,  p a r t i c u l a r l y  to w a r d s  t h e  end  o f  a s h i f t .
Case No.  41 h a s  b een  em p loyed  e n t i r e l y  i n  b r i c k  s e w e r s ,  
f i r s t l y  f o r  t h r e e  m onths  i n  t h e  n o r t h  o f  t h e  c i t y ,  t h e n  i n  t h e  
w e s t ,  and f i n a l l y  i n  sew er  N o . l  i n  t h e  e a s t  e n d .  I n  t h e  c o u r s e  
o f  h i s  f i r s t  y e a r  he  h a s  n o t  had any s i c k n e s s  a b s e n c e ,  th o u g h  
i n  t h e  p a s t  few m on ths  he  h a s  had  a t t a c k s  o f  i n d i g e s t i o n  o c c a s ­
i o n a l l y ,  a symptom h i t h e r t o  unknown t o  h im .  He r e p o r t s  a 
f e e l i n g  o f  l i g h t h e a d e d n e s s  on r e a c h i n g  t h e  s u r f a c e  a f t e r  a 
s p e l l  i n  a s e w e r .
On m e d i c a l  e x a m i n a t i o n  o f  a l l  o f  t h e s e  men a f t e r  t h r e e  
m o n t h s ,  no a l t e r a t i o n  was fo u n d  i n  t h e i r  g e n e r a l  c o n d i t i o n  and  
no change  had t a k e n  p l a c e  i n  t h e i r  c l i n i c a l  f i n d i n g s .  At s i x  
m on th s  a s l i g h t  u n s t e a d i n e s s  i n  b a l a n c e  was fo u n d  i n  c a s e s  N o .
41  and N . 3 . A . , w h i l e  a t  t h e  end o f  one  y e a r  c a s e  N o . 41 showed  
s l i g h t  f i n e  t r e m o r s  o f  h a n d s .
No c h a n g e  w a s  f o u n d  i n  t h e  l e v e l s  o f  t h e  b l o o d  p r e s s u r e  
i n  t h e s e  m e n ,  o u t  t h e  e x e r c i s e  t o l e r a n c e  t e s t s  p r o d u c e  a  s l i g h t  
b r e a t h l e s s n e s s  a t  e a c h  o f  t h e  e x a m i n a t i o n s ,  t h o u g h  t h e r e  w as  no 
c h a n g e  i n  t h e  t i m e  t a k e n  f o r  t h e  p u l s e  t o  r e t u r n  t o  n o r m a l  r a t e .
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S e n s e  o f  s m e l l  was r e p o r t e d  t o  have  become p o o r e r  i n  two  
i n s t a n c e s .
I t  i s  s e e n  t h a t  c e r t a i n  o f  t h e  more a c u t e  symptoms  
common t o  sewermen a p p e a r e d  q u i t e  e a r l y  i n  t h e i r  c a r e e r  t h o u g h  
no r a d i c a l  c h a n g e s  w ere  f o u n d  a t  m e d i c a l  e x a m i n a t i o n .  E v i d e n c e  
w as  f o u n d  o f  a b s o r p t i o n  o f  carbon  monoxide  i n  t h e  b l o o d s  o f  
t h r e e  o f  t h e s e  men, th e  r e a d i n g s  b e i n g  8 . 5 , 6 . 0  and 4 . 5  p e r  
c e n t ,  s a t u r a t i o n  a t  t h e  end o f  a s h i f t .
W ith  r e g a r d  t o  t h e  b l o o d  c h a n g e s ,  i t  i s  i n t e r e s t i n g  t o  
n o t e  t h a t  a  r i s e  i n  h a e m o g lo b in  l e v e l  was  n o t e a  i n  t h r e e  c a s e s  
w i t h i n  t h e  f i r s t  f o r t n i g h t  o f  s t a r t i n g  t h i s  w o r k .  I n  t h e  o t h e r  
two i n s t a n c e s ,  no r i s e  was n o t e d  i n  t h e  f i r s t  f o r t n i g h t  ( c a s e s  
N . S . D .  and 4 1 ) .  I n  Case N . S . D . , i t  was  n o t e d  t h a t  h i s  p r e ­
em ploym ent h a e m o g lo b in  l e v e l  was  h i g h e r  t h a n  any fo u n d  i n  t h e  
c o n t r o l  group and was  more i n  k e e p i n g  w i t h  some o f  t h e  r e a d ­
i n g s  common t o  sewerm en.  T h i s ,  no d o u b t ,  was  due t o  t h e  
f a c t  t h a t  a s  a p a t r o lm a n  i n  t h e  main d r a i n a g e  s y s t e m  he ha d  
b e e n  e x p o s e d  t o  a t m o s p h e r i c  c o n d i t i o n s  a l l i e d  t o  t h o s e  f o u n d  
i n  s e w e r s .  H i s  l a t e r  r e a d i n g s ,  h o w e v e r ,  show th e  v a r i a t i o n s  
f o u n d  i n  sewerm en.  Case No. 41 w ork ed  on th e  s u r f a c e  f o r  t h e  
m ajor  p a r t  o f  h i s  f i r s t  f o r t n i g h t  and t h i s  a c c o u n t s  f o r  t h e  
a b s e n c e  o f  c h a n g e s  i n  h i s  b l o o d .  During th e  r e s t  o f  t h e  y e a r  
h i s  b l o o d  v a r i e d  i n  l i k e  manner a s  h i s  m a t e s .
An i n t e r e s t i n g  f e a t u r e  o f  t h e s e  e n t r a n t s  w as  th e  t im e  
t a k e n  f o r  t h e i r  b o d i e s  t o  adapt  t h e m s e l v e s  t o  th e  p o s t u r e  o f  
t h e i r  new j o b s .  I n  t h e  f i r s t  week a l l  c o m p la i n e d  o f  back ach e
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w h ic h  became worse  a s  t h e  day went o n .  I n  th e  s e c o n d  week  
t h e  a c h i n g  became l e s s  and b y  th e  end  o f  t h e  t h i r d  week t h e  
back  m u s c l e s  had r e a c t e d  s u f f i c i e n t l y  f o r  t h i s  c o m p l a i n t  to  
d i s a p p e a r .
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P e r u s a l  o f  a v a i l a b l e  r e c o r d s  h a s  shown t h a t ,  f o r  
v a r i o u s  r e a s o n s ,  i t  i s  u n u s u a l  f o r  men t o  r e a c h  t h e  n orm al  
r e t i r a l  age o f  65 y e a r s  w h i l e  s t i l l  e m p lo y e d  i n  t h e  s e w e r s .
T h e se  r e c o r d s  a l s o  r e v e a l  t h a t  few sewerm en ,  once  s t a r t e d  i n  
t h e  j o b ,  e v e r  l e a v e  i t  he cause  o f  d i s s a t i s f a c t i o n .  Such l a b o u r  
t u r n o v e r  a s  e x i s t s  d o e s  n o t  a r i s e  from t h e  u s u a l  c a u s e s .  On 
t h e  c o n t r a r y ,  v a c a n c i e s  i n  t h e  s t a f f  o f  t h e  Sewerage S e c t i o n  
a r i s e  m a i n l y  a s  t h e  r e s u l t  o f  d e a t h s  o r  t h r o u g h  t h e  e n f o r c e d  
r e t i r a l  o f  a sewerman due t o  m e d i c a l  i n c a p a c i t y  f o r  t h i s  t y p e  
o f  work .  A r e v i e w  o f  t h e  l e n g t h s  o f  s e r v i c e  o f  t h e  men a t  
p r e s e n t  e m p lo y e d  h e a r s  o u t  t h i s  f a c t ,  t h a t  l o n g  s e r v i c e  i s  t h e  
r u l e  among sewermen. A lm ost  h a l f  o f  t h e  p r e s e n t  number have  o v e r  
t e n  y e a r s ’ , w h i l e  f u l l y  34 o u t  o f  42 have  o v e r  f i v e  y e a r s ’ 
s e r v i c e .
How l o n g  c a n  a Sewerman rem ain  i n  t h i s  Employment?
Among t h e  p r e s e n t  group o f  men, s i x  have  o v e r  25 y e a r s ’ 
employment a s  sewerm en,  t h e  l o n g e s t  p e r i o d  b e i n g  28 y e a r s .
S i n c e  t h e  a v e ra g e  age o f  e n t r y  t o  t h i s  o c c u p a t i o n  i s  f o u n d  t o  
be j u s t  un der  36 y e a r s ,  a lm o s t  h a l f  o f  t h e  men c a n n o t  hope  to  
c o m p le t e  more t h a n  25 y e a r s  i n  t h i s  t y p e  o f  work, ev en  i f  t h e y  
r e a c h e d  th e  age o f  bp y e a r s  and w ere  s t i l l  a c t i v e l y  w o r k in g  a s  
sewerm en.  Thus i t  can  be s a i d  t h a t ,  p r o v i d e  a t h e  age o f  s t a r t ­
i n g  work as  a seweiuian i s  low en ou gh ,  i t  i s  p o s s i b l e  t o r  t h e  job
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t o  ’be f o l l o w e d  f o r  o v e r  2p y e a r s .
I t  i s  u n d e r s t o o d  t h a t  i n  t h e  p a s t  a few men have  "been 
em p loyed  i n  t h e  Sewerage S e c t i o n  f o r  o v e r  30 y e a r s ,  h u t  some 
douht e x i s t s  a s  t o  w h e th e r  a l l  o f  t h a t  s e r v i c e  w a s .  i n  t h e  
c a p a c i t y  o f  sewerman, f o r  t h e  p r a c t i c e  p r i o r  t o  1937  was f o r  
men t o  be e m p lo y e d  a s  winchmen f o r  a number o f  y e a r s  b e f o r e  
g r a d u a t i n g  t o  t h e  more s p e c i a l i s e d  job  o f  sewerman.  I n  t h e  
p r e s e n t  i n v e s t i g a t i o n ,  o n l y  s e r v i c e  as  a sewerman h a s  b e e n  
c o u n t e d ,  th o u g h  a few o f  t h e  men had  a s h o r t  s p e l l  a s  winchmen  
b e f o r e  becoming sewermen. A g a i n ,  a l t h o u g h  two o f  th e  fo rem en  
h a v e  c l o s e  on JO y e a r s 1 a s s o c i a t i o n  w i t h  t h e  s e w e r s  o f  G la sg o w ,  
and s t i l l  have  to  e n t e r  s e w e r s  p e r i o d i c a l l y ,  o n l y  a p r o p o r t i o n  
o f  t h a t  l o n g  s e r v i c e  h a s  b een  s p e n t  i n  f u l l - t i m e  employment w i t h ­
i n  t h e  s e w e r s .
F a c t o r s  i n f l u e n c i n g  L en g th  o f  S e r v i c e .
A part  from t h e  a g e - q u a l i f i c a t i o n  a t  e n t r y  r e f e r r e d  t o  
a b o v e ,  t h e  f o l l o w i n g  f a c t o r s  have  an i n f l u e n c e  on  t h e  d u r a t i o n  
o f  a man’ s s e r v i c e  i n  t h e  s e w e r s
( a )  A c c i d e n t s . Sewermen, i n  common w i t h  t h o s e  g a i n f u l l y  
e m p lo y e d ,  are  s u b j e c t  to  i n j u r i e s  a s  a r e s u l t  o f  a c c i d e n t s  a t  
w ork .  These  u n to w a rd  o c c u r r e n c e s  may r e s u l t  i n  s e r i o u s  o r  
m in o r  i n j u r y ,  and ,  i n  some i n s t a n c e s ,  t h e  outcome may be a 
f a t a l i t y ,  h e a t h  may r e s u l t  from d i r e c t  v i o l e n c e ,  drow ning  o r  
g a s s i n g .  3o f a r  t h e r e  have b e e n  no d e a t h s  among t h e  sewermen  
from d i r e c t  v i o l e n c e ,  th o u g h  s e r i o u s  i n j u r i e s  such as  f r a c t u r e  
o f  t h e  p e l v i s  have o c c u r r e d .  Drowning h a s  o c c u r r e d  and a
-  165 -
number o f  d e a t h s  from g a s s i n g  have  b e e n  r e c o r d e d  from t im e  t o  
t i m e .
D i s a b l e m e n t  from an a c c i d e n t  o r  g a s s i n g  i n  t h e  c o u r s e  
o f  employment d o e s  o c c u r  among sewermen and a number o f  r e t i r a l s  
h ave  b een  e n f o r c e d  on t h i s  a c c o u n t .  The d a n g e r s  o f  a c c i d e n t a l  
i n j u r y  i n  t h i s  employment are  i n c r e a s e d  b e c a u s e  o f  t h e  l o c a t i o n
o f  m a n h o le s  i n  t h e  m id d le  o f  r o a d s  and s t r e e t s .
The l o n g e r  a p e r s o n  works  i n  t h e  c a p a c i t y  o f  sewerman  
t h e  g r e a t e r  i s  h i s  ch a n ce  o f  i n j u r y  o r  g a s s i n g .  T h u s ,  o u t  o f
e i g h t  men w i t h  o v e r  20 y e a r s ’ s e r v i c e ,  f o u r  have  b e e n  g a s s e d ,
and o t h e r  two have  h a d  m ajor  i n j u r i e s  i n  t h e  c o u r s e  o f  t h e i r  
wo r k .
( b )  L e p t o s p i r o s i s . T h i s  i n f e c t i o n  c o u l d  a l s o  be c o n s i d e r e d  
a s  an a c c i d e n t a l  o c c u r r e n c e  d e p e n d in g  on  t h e  sew er  t o  w h i c n  a 
man i s  p o s t e d  f o r  w o r x .  The c h a n c e s  o f  c o n t r a c t i n g  t h e  d i s e a s e ,  
t h e r e f o r e ,  w i l l  i n c r e a s e  a s  t h e  y e a r s  o f  s e r v i c e  a d v a n c e .  Three  
o f  t h e  men w i t h  o v e r  20 y e a r s ’ s e r v i c e  have  s u f f e r e d  from t h i s  
d i s e a s e .  They r e c o v e r e d  ana were  a b l e  to  c o n t i n u e  a t  w ork ,  b u t  
e i g h t  o f  23 sewermen c o n t r a c t i n g  t h i s  i n f e c t i o n  have  d i e d  s i n c e  
1 9 35> w h i l e  a t  l e a s t  one man was u n a b le  t o  r e t u r n  t o  work b e c a u s e  
o f  d i s a b i l i t y  r e s u l t i n g  from t h a t  i l l n e s s .
( c )  The Type o f  Sewer i n  w h ich  .Vork was m a in ly  c a r r i e d  o u t . 
The i n c i d e n c e  o f  i n j u r i e s  and l e p t o s p i r o s i s  h a s  b e e n  fo u n d  t o  be  
much g r e a t e r  i n  b r i c k  s e w e r s  th an  i n  p i p e  s e w e r s .  The m ost  
d i f f i c u l t  p r o b le m  a r i s i n g  i n  a p i p e  sew e r  i s  t h e  c l e a r a n c e  o f  a 
d o c k a g e ,  ana where o t h e r  m eth od s  f a i l ,  t h e  road  can be o p e n e d ,
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t h e  b l o c x e a  s e c t i o n  o f  th e  p i p e  removed ana a new s e c t i o n  l a i d  
i n  i t s  p l a c e .  I n  t h e  c a s e  o f  h r i c k  s e w e r s ,  breakdow ns  t a k e  a 
d i f f e r e n t  form and most  o f  them can be d e a l t  w i t h  from w i t h i n  
t h e  s e w e r .  T h u s ,  i n  em ergency  w ork ,  where t h e  r i s k  i s  g r e a t e s t ,  
t h e  c h a n c e s  o f  i n j u r y ,  g a s s i n g  and l e p t o s p i r o s i s  are  g r e a t e r  
i n  b r i c k  t h a n  i n  p i p e  s e w e r s .
B ec a u se  o f  t h e  f a c t  t h a t  men can  c r a w l  i n t o  t h e  b r i c k  
s e w e r s ,  a d d i t i o n a l  e f f e c t s  can be p r o d u c e d  from e n v i r o n m e n t a l  
c o n d i t i o n s .  I n  t h e  p i p e  s e w e r s  t h e  men work a t  t h e  b o t to m  o f  
t h e  m a n h o l e s ,  f o r  i n s t a n c e ,  and so can s t r a i g h t e n  t h e i r  b a c k s  
ana  change  t h e i r  p o s t u r e  much more r e a d i l y  t h a n  i n  t h e  b r i c k  
s e w e r s .  A g a i n ,  b e c a u s e  o f  t h e  l a r g e r  vo lum e o f  sewage i n  t h e  
l a t t e r  t u n n e l s ,  t h e r e  i s  a g r e a t e r  chance  o f  e n c o u n t e r i n g  
i n d u s t r i a l  t r a d e  w a s t e s  due t o  th e  l a r g e r  d r a in a g e  a r e a  s e r v e d .
I n  b r i c x  s e w e r s  t h e r e  are  f e w e r  a r t i f i c i a l  a i d s  t o  v e n t i l a t i o n  
compared w i t h  t h e  f o r c e d  draugh t  p r o d u c e d  by t h e  w a t e t  j e t  
f o r  washing- s i l t  a l o n g  to  t h e  m a n h o le s  i n  p i p e  s e w e r s .  For  
t h i s  r e a s o n ,  w o r k e rs  i n  b r i c k  s e w e r s  are  more e x p o s e d  t o  fumes  
and g a s e s  p r e s e n t  i n  th e  atm osphere  o f  t h e i r  w o r k in g  e n v i r o n m e n t .  
A f f e c t s  o f  t h i s  e x p o s u r e  l e a d  t o  c e r t a i n  d e f e c t s  w h ic h  may 
p r o d u ce  i n c a p a c i t y  and c a u s e  p rem a tu re  r e t i r a l  from em ploym ent .
( a )  Teamwork i n  a Squad . Where a sewerman h a s  d e v e l o p e d  
c e r t a i n  d i s a b i l i t i e s  i t  f r e q u e n t l y  hap pens  t h a t  h i s  m a t e s  i n  t h e  
squad  w i l l  ’’c a r r y ” him by t a k i n g  o v e r  some o f  h i s  d u t i e s  i n  
o r d e r  t o  make t h e  work l i g h t e r  f o r  h im .  T h i s  p r a c t i c e ,  w e l l -  
known i n  i n d u s t r i a l  e s t a b l i s h m e n t s ,  amounts  to  a m o d i f i e d  form
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o f  m e a i o a l  r e h a b i l i t a t i o n .  The p a t i e n t ’ s f e l l o w  w o r k e r s  i n  
t h e  m i l l  o r  t h e  f a c t o r y  w i l l  c a r r y  him a s  a p a s s e n g e r  f o r  a 
t i m e  u n t i l  he i s  b e t t e r  a b l e  t o  p u l l  h i s  w e i g h t  i n  th e  tea m .
Nhere p r o g r e s s  i s  n o t  made,  t h e  t e a m - s p i r i t  g r a d u a l l y  d i s ­
a p p e a r s  and t h e  p a t i e n t  h a s  t o  g i v e  up h i s  work.  I n  sewermen  
t h e r e  i s  a r em a r k a b le  l o y a l t y  t o  e a ch  o t h e r  i n  t h e  s q u a d s ,  a 
common f i n d i n g  among men e x p o s e d  t o  d a n g e r .  I n s t a n c e s  have  
b e e n  fo u n d  where  d i s a b l e d  sewermen have  b e e n  ’’c o v e r e d ” by t h e i r  
m a t e s  f o r  s e v e r a l  y e a r s .  The o l d e s t  sewerman i n  t h e  g r o u p ,
Case N o . l ,  h a s  r a r e l y  b e e n  i n s i d e  a sew er  i n  t h e  p a s t  s i x  y e a r s ;  
he  h a s  worked a s  a winchman on t h e  s u r f a c e  a l l  o f  t h e  t i m e  i n  a 
f i v e - m a n  n i g h t - s h i f t  squ ad .  At c l i n i c a l  e x a m i n a t i o n  he  was  
r e l a t i v e l y  s y m p t o m - f r e e , b u t ,  on c l o s e r  i n v e s t i g a t i o n ,  he  was  
f o u n d  to  have  a m a r k e d ly  r a i s e d  s y s t o l i c  and d i a s t o l i c  b l o o d  
p r e s s u r e  w i t h  p o o r  e x e r c i s e  t o l e r a n c e .  There was  l i m i t a t i o n  o f  
f l e x i o n  o f  t h e  s p i n e  due t o  o s t e o a r t h r i t i s ,  and i t  was f e l t  t h a t ,  
had he b een  en ter in g -  t h e  s e w e r s  d a i l y ,  p e r s i s t e n t  b a c k a c h e  and  
p r o g r e s s i v e  b r e a t h l e s s n e s s  w ould  soon  have  e n f o r c e d  h i s  r e t i r a l  
on m e d i c a l  g r o u n d s .  Even  when w o rk in g  on t h e  s u r f a c e ,  he had  t o  
h a v e  t h e  a s s i s t a n c e  o f  a mate t o  do t h e  l i f t i n g  o f  h e a v y  b u c k e t s  
o f  s i l t .  F u r t h e r m o r e ,  he had a l a r g e  h y d r o c o e l e  w hich  a l m o s t  
c e r t a i n l y  w ould  have  r e s t r i c t e d  f r e e  movement i n  t h e  c o n f i n e d  
sp a ce  o f  s m a l l  s e w e r s .  Thus ,  w h i l e  t h i s  em ployee  w i l l  have  
c o m p l e t e d ,  i n  a few m o n t h s ’ t i m e ,  o v e r  28 y e a r s ’ s e r v i c e  a s  a 
sewerman, h i s  e f f e c t i v e  s e r v i c e  i s  p r o b a b l y  l e s s  t h a n  22 y e a r s .
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The A f f e c t s  o f  Lon,-, S e r v i c e  i n  t h e  S ew ers .
d h i l e  t h e  t o t a l  number o f  r e t i r a l s  on m e d i c a l  g r o u n d s  
i s  n o t  known f o r  t h e  p e r i o d  19 35 t o  1 9 4 9 ,  i t  h a s  b e e n  e s t a b ­
l i s h e d  t h a t  c a r d i o v a s c u l a r  d e g e n e r a t i o n  a c c o u n t e d  f o r  t h r e e  
sewermen,  pu lm onary  t u b e r c u l o s i s  and rheum at ism  f o r  two e a c h ,  
and W e i l ’ s  D i s e a s e ,  p e p t i c  u l c e r a t i o n ,  and c a r c in o m a  o f  t h e  
b o w e l  f o r  one e a c h .  Two men l e f t  th e  job  on a c c o u n t  o f  s k i n  
d i s e a s e  d u r in g  t h a t  p e r i o d .  During  t h e  same i n t e r v a l  o f  15 
y e a r s ,  e i g h t  sewermen r e a c h e d  t h e  normal age f o r  r e t i r a l .
The c l i n i c a l  f i n d i n g s  on e x a m i n a t i o n  o f  t h o s e  men w i t h  
o v e r  20 y e a r s 1 s e r v i c e  are  t a b u l a t e d  i n  t h e  A p p en d ix  ( T a b l e  No.  
4 8 ) .  I t  i s  t o  be n o t e d  t h a t  t h e i r  w e i g h t s  l i e  c l o s e  t o  t h e  
mean f o r  th e  w h o le  g r o u p .
( a )  S k in  C o n d i t i o n s . Three  men ( C a s e s  Nos .  1 ,  5 a n l  22)  
showed p i g m e n t a t i o n  and p a l e  p a t c h e s  on t h e  f o r e a r m s ,  w i t h  
e v i d e n c e  o f  s c a r r i n g .  Two had p a t c h e s  o f  e a r l y  h y p e r k e r a t o s i s  
and a l l  had  i c h t h y o s i s  o f  th e  f o r e a r m s .  These  l e s i o n s  c o u l d  
be  a t t r i b u t e d  t o  l o n g  e x p o s u r e  t o  t a r  and o i l  p r o d u c t s .
Case No. 2 2 ,  whose s e r v i c e  i n  s e w e r s  known t o  c a r r y  t r a d e  
w a s t e s  c o n t a i n i n g  t a r  p r o d u c t s  had  b e e n  l o n g e r  t h a n  th e  o t h e r s ,  
showed t h e  m ost  marked changes .  Some t h r e e  y e a r s  ago h e  h a d  a  
w a r t  removed from h i s  v o c a l  c h o r d s .  I n v e s t i g a t i o n  a t  t h e  
h o s p i t a l  c o n c e r n e d  h a s  r e v e a l e d  t h a t  doubt  e x i s t e d  a s  t o  t h e  
c a r c i n o g e n i c i t y  o f  t h i s  g r o w t h .  I t  i s  p o s s i b l e  t h a t  t h i s  
l e s i o n  may have  b een  due t o  t h e  i n h a l a t i o n  o f  c a r c i n o g e n i c  
f u m e s ,  such  a s  t a r ,  o v e r  a l o n g  p e r i o d .
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Two main  f e a t u r e s  o f  t h o s e  men w i t h  l o n g  s e r v i c e  w ere  
f o u n d  t o  be a d e g r e e  o f  c a r d i o v a s c u l a r  d e g e n e r a t i o n  and t h e  
i n c i d e n c e  o f  symptoms and s i g n s  r e l a t e s ,  t o  t h e  lunfbar r e g i o n  
o f  t h e  s p i n e .  Symptoms o f  g a s t r i t i s  were  f o u n d  t o  he p e r s i s t ­
e n t l y  p r e s e n t  i n  f o u r  o f  t h e s e  men, w h i l e  a permanent  d i s t u r b ­
ance  o f  b a l a n c e  e x i s t e d  i n  v a r y i n g  d e g r e e s  among f i v e  o f  t h e  
e i g h t  men i n  t h e  g r o u p .  With r e g a r d  t o  tem p era m en t ,  s e v e r a l  
d i s p l a y e d  a d e g r e e  o f  a n x i e t y  w i t h  r e g a r d  t o  e n t r y  i n t o  many 
o f  t h e  s e w e r s .  T h is  was o b v i o u s l y  r e l a t e d  t o  p r e v i o u s  i n c i d e n t s  
i n  t h o s e  s e w e r s  i n v o l v i n g  e i t h e r  members o f  t h e  group o r  t h e i r  
s q u a d  m a t e s .
( b )  C a r d i o v a s c u l a r  D e g e n e r a t i o n . C a r d i o v a s c u l a r  d e g e n e r ­
a t i o n  a p p e a r s  t o  a f f e c t  some sewermen a f t e r  a number o f  y e a r s  i n  
t h e  j o b .  B r e a t h l e s s n e s s  a f t e r  e x e r c i s e  a p p e a r s  q u i t e  s o o n  
a f t e r  s t a r t i n g  t h i s  t y p e  o f  work,  e s p e c i a l l y  i n  b r i c k  s e w e r s .
A f a l l i n g  o f f  o f  t o l e r a n c e  f o r  e x e r c i s e  f o l l o w s  and ,  a f t e r  a 
l o n g  number o f  y e a r s ,  a d e t e r i o r a t i o n  i n  t h e  q u a l i t y  o f  t h e  
h e a r t  soun d s  I s  n o t e d  a t  c l i n i c a l  e x a m i n a t i o n  o f  t h e s e  men.
I n  some o f  t h e  men an upward t r e n d  i s  f o u n d  i n  b o t h  t h e  s y s t o l i c  
and d i a s t o l i c  b l o o d  p r e s s u r e s  and e v e n t u a l l y  f r a n k  h y p e r p i e s i a  
can  be d i a g n o s e d .  I n  o t h e r  i n s t a n c e s  t h e r e  i s  a t e n d e n c y  t o  
lo w  b l o o d  p r e s s u r e .
R e f e r e n c e  t o  t h o s e  c a s e s  where sewermen i n  t h e  p a s t  
have  had t o  r e t i r e  due t o  h e a r t  c o n d i t i o n s  s u g g e s t s  t h a t  t h e s e  
p a t i e n t s  had s t r u g g l e d  on a t  work u n t i l  some i n t e r c u r r e n t  i l l ­
n e s s ,  such a s  i n f l u e n z a ,  c o r y z a ,  o r  a c u t e  b r o n c h i t i s ,  had p u t
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t h a t  s t r a i n  on t h e  myocardium w h ic h  p r o d u c e d  sudden o n s e t  o f  
c a r d i a c  f a i l u r e .  A lm ost  o v e r n i g h t  t h e s e  men had  "become c h r o n i c  
i n v a l i d s ,  and, a l t h o u g h  t h e r e  was p a r t i a l  m y o c a r d i a l  com pensa­
t i o n ,  t h e y  were  u n f i t  t o  r e t u r n  t o  w ork .  Each o f  t h e  t h r e e  
men had  f i f t e e n  o r  more y e a r s  o f  s e r v i c e  a s  s e w e m e n .
i c )  C o n d i t i o n s  o f  t h e  Lumbar S p in e  . T hree  o f  t h e  above men 
w i t h  o v e r  t w e n t y  y e a r s ’ s e r v i c e  have  d e f e c t s  o f  t h e  lumbar  
s p i n e  o f  su ch  a d e g r e e  a s  t o  l i m i t  t h e i r  e n t r y  t o  t h e  s e w e r s .
I n  o t h e r  w o r d s ,  t h e i r  e f f i c i e n c y  as  sewermen h a s  b e e n  r e d u c e d  
t o  an o c c a s i o n a l  e x a m i n a t i o n  a t  t h e  b o t t o m  o f  a m a n h o le ,  a 
d a y ’ s s h i f t  i n s i d e  a s ew e r  i s  q u i t e  o u t w i t h  t h e i r  c a p a b i l i t i e s .  
T h i s  i n c a p a c i t y  h a s  b e e n  r e c o g n i s e d  i n  two i n s t a n c e s  by t h e  
forem an  and t h e y  had  a r r a n g e d  f o r  t h e s e  two men t o  o p e r a t e  a s  
a d d i t i o n a l  members o f  c e r t a i n  s q u a d s .  C a se s  N o s .  1 and 25 were  
t h u s  p a s s e n g e r s  on a c c o u n t  o f  a d v a n ce d  o s t e o - a r t h r i t i s  o f  t h e  
lum bar  s p i n e  w h ic h  c a u s e d  s e v e r e  back ach e  on a t t e m p t i n g  t o  
work i n  t h e  s e w e r s .  These  men b o t h  h a d  l i m i t a t i o n  i n  f l e x i o n  
o f  t h e  s p i n e  and b o t h  had f r e q u e n t  a c u t e  a t t a c k s  o f  s c i a t i c a .  
Case No. 8 h a s  a l r e a d y  b e e n  r e f e r r e d  t o  a s  a c a s e  o f  
a n k y l o s i n g  s p o n d y l i t i s  i n v o l v i n g  t h e  lumbar s p i n e .  He was  
’’c a r r i e d ” a t  h e a d q u a r t e r s  f o r  o n l y  s i x  m on ths  and t h e n  had  
to .  g i v e  up t h e  jo b  ox sewerman. Case No. 22 h a s  b e e n  o f f  
work t w i c e  i n  t h e  p a s t  few y e a r s  w i t h  lu m bago .  At th e  t im e  
o f  h i s  m e d i c a l  e x a m i n a t i o n  he was r e c o v e r i n g  from r i g h t -  
s i d e  a s c i a t i c a  w h ic h  was a t t r i b u t e d  t o  a h e r n i a t i o n  o f  an 
i n t e r v e r t e b r a l  d i s c .  The c o n d i t i o n  r e s p o n d e d  t o
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r e s t ,  b u t  i t  h a s  b een  n o t e d  t h a t  he h a s  h a d  a s l i g h t  r e c u r r e n c e  
o f  symptoms to w a r d s  t h e  end  o f  s e v e r a l  s h i f t s ,  more e s p e c i a l l y  
when he h a s  been w o r k in g  i n  a s m a l l  d i a m e t e r  b r i c k  s e w e r .  I t  
i s  p r o b a b l e  t h a t  f u r t h e r  a t t a c k s  w i l l  a r i s e  ana t h a t  s o o n e r  o r  
l a t e r  Case N o .  22 w i l l  have t o  be w i th d r a w n  from a c t i v e  work i n  
t h e  sev^ers.
Two o f  t h e  men show marked o s t e o - a r t h r i t i c  c h a n g e s  i n  
t h e  lumbar s p i n e  ( c a s e s  N o s .  15 and 1 8 ) .  These  two men had  
l i m i t a t i o n  o f  f l e x i o n  o n l y ,  th o u g h  Case N o . 15 had  r a d i o l o g i c a l  
e v i d e n c e  o f  lumbar k y p h i - s c o l i o s i s  w i t h  marked d i s t o r t i o n  o f  
t h e  1 s t  and 2nd lumbar v e r t e b r a e  and case.  No.  18 had  a marked  
k y p h o s i s .  B oth  are  a g e d  5 1 - 5 2  y e a r s .  Case No. 15 worked i n  p i p e  
s e w e r s ,  w h i l e  c a s e  No. 18 h a s  b e e n  em p lo y ed  m a in ly  i n  b r i c k  
s e w e r s .  Nor s e v e r a l  months  p r i o r  t o  t h e  e x a m i n a t i o n  he h a d  b e e n  
w o r k in g  i n  l a r g e  d i a m e t e r  s e w e r s  on t h e  s o u t h - s i d e  o f  t h e  r i v e r .  
T h i s  p r o b a b l y  a c c o u n t s  f o r  th e  a b s e n c e  o f  symptoms r e l a t e d  t o  
t h e  back a t  th e  t im e  o f  t h e  e x a m i n a t i o n .  H i s  m ain  c o m p l a i n t  
was o f  e x h a u s t i o n  a t  th e  en d  o f  a s h i f t .
T hu s ,  o u t  o f  t h e  e i g h t  men,  t h e  o n l y  two sewerm en,
c a s e s  N o s .  25 and 2 8 ,  who d i s p l a y e d  no e v i d e n c e  o f  damage t o
t h e  s p i n a l  column i n  t h e  lumbar r e g i o n  had  b e e n  em p lo y ed  m a i n l y
i n  p i p e  s e w e r s .  A l l  o f  t h e  c a s e s  show ing  o s t e o - a r t h r i t i s  were  
o f  a degree  more marked t h a n  any f o u n d  among t h e  c o n t r o l  g r o u p ,  
many o f  whom had  b een  em ployed f o r  com parable  p e r i o d s  i n  h e a v y  
l a b o u r i n g  w o r k ,  Out n o t  i n  c o n f i n e d  s p a c e s .  S in c e  o s t e o ­
a r t h r i t i s  i s  t h e  r e s u l t  o f  r e p e a t e d  m in or  t r a u m a t a  t o  t h e  j o i n t
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c o n c e r n e d ,  a n d  s i n c e  t h e  c o n d i t i o n  i s  fou n u .  com m o n ly  among t h e  
j o i n t s  m o s t  f r e q u e n t l y  i n  u s e  a t  w o r k ,  i t  s e e m s  r e a s o n a b l e  t o  
c o n c l u d e  t h a t  t h e  p r e s e n c e  o f  t h e  c o n d i t i o n  i n  t h e  l u m b a r  s p i n e s  
o f  m e n ,  t h e  m a j o r  p a r t  o f  w h o s e  w o r m i n g  l i f e  h a s  b e e n  s p e n t  i n  
s e w e r s ,  c a n  be  t a k ~ n  a s  a t t r i b u t a b l e  t o  t h e  n a t u r e  o f  t h e  e m p l o y ­
m e n t .  T h a t  t h e  c o n d i t i o n  c a n  p r o g r e s s  t o  s u c h  a  d e g r e e  t o  c a u s e  
i n c a p a c i t y  among c e r t a i n  o f  t h e  s e w e r m e n  i s  d e m o n s t r a t e d  i n  t h e  
c a s e s  o u t l i n e d  a b o v e .  N o t  o n l y  a r e  t h e  r a d i o l o g i c a l  f i n d i n g s  
m o r e  g r o s s  among s e w e r m e n  w i t h  l o n g  s e r v i c e ,  b u t  t h e  i n c i d e n c e  
o f  a c u t e  s y m p t o m s  i s  much g r e a t e r  t h a n  among o l d e r  men e m p l o y e d  
i n  o t h e r  t r a d e s .
E v e n  i f  i t  i s  a r g u e d  t h a t  t h e  e x t e n t  o f  t h e  o s t e o ­
a r t h r i t i s  i n  m any  o f  t h e  s e w e r m e n  c o u l d  b e  a t t r i b u t e d  t o  t h e i r  
a g e ,  t h e n  i t  m u s t  be  a d m i t t e d  t h a t  t h e  i n c i d e n c e  o f  s y m p t o m s  
a n d  s i g n s  o f  l o w  b a c k a c h e  common among s e w e r m e n  c a n n o t  b u t  b e  
r e l a t e d  t o  t h e  r a d i o l o g i c a l  s i g n s  o f  d i s e a s e  i n  t h e  s p i n e  a n d  
t h e  n a t u r e  o f  t h e  e m p l o y m e n t .
The r a d i o l o g i c a l  f i n d i n g s  a r e  m o r e  a d v a n c e d  among s e w e r ­
m en m a i n l y  e m p l o y e d  i n  b r i c k  s e w e r s  t h a n  among t h o s e  w h o s e  
e m p l o y m e n t  h a s  b e e n  m o s t l y  i n  p i p e  s e w e r s .  F u r t h e r m o r e ,  
among b r i c k  s e w e r m e n  i n  t h e  same a g e - g r o u p ,  t h e  o s t e o -  
a r t h r i t i c  c h a n g e s  a r e  m ore  e x t e n s i v e  i n  t h o s e  w i t h  t h e  l o n g e r  
s e r v i c e .
( d )  D i g e s t i v e  D i s o r d e r s . H a l f  o f  t h o s e  men w i t h  l o n g  
s e r v i c e  c o m p l a i n  o f  i n d i g e s t i o n  w i t h  u p p e r  a b d o m i n a l  p a i n
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r e l a t e d  t o  m e a l s .  As h a s  been  shown e a r l i e r ,  i n d i g e s t i o n  
a s s o c i a t e d  w i t h  a p a r t i c u l a r  s ew e r  i s  common among sewermen,  
b u t  th e  symptoms d i s a p p e a r  on t r a n s f e r r i n g  t o  a n o t h e r  s e w e r .
I n  th e  c a s e  o f  th e  l o n g - s e r v i c e  men, t h e y  a l l  g i v e  h i s t o r i e s  o f  
h a v i n g  had s e v e r a l  s h o r t  a t t a c k s  o f  i n d i g e s t i o n  w h i l e  ’w ork ing  
i n  s e v e r a l  s e w e r s ,  b u t  f o u r  s t a t e  t h a t  i n  r e c e n t  y e a r s  t h e  
c o n d i t i o n  h a s  b een  p r e s e n t  a lm o st  c o n t i n u o u s l y .  O th er  men 
w i t h  upwards o f  t e n  y e a r s ’ s e r v i c e  make s i m i l a r  c o m p l a i n t  o f  
i n d i g e s t i o n ,  a s  do two o f  t h e  forem en  w i t h  l o n g  s e r v i c e .  
A l t h o u g h  a number o f  t h e s e  men have  h a d  r a d i o l o g i c a l  e x a m i n a ­
t i o n  a f t e r  a bar ium  m ea l  o n l y  one c a s e  was  e s t a b l i s h e d  a s  
p e p t i c  u l c e r a t i o n  (C ase  No. 42 w i t h  15 y e a r s ’ s e r v i c e ) .
W h i le  t h e  m a j o r i t y  showed no r a d i o l o g i c a l  a b n o r m a l i t i e s  i n  t h e  
s tom ach  and duodenum, two o f  t h e  c a s e s  'were e s t a b l i s h e d  a s  
g a s t r i t i s ,  w h i l e  a t h i r d  c a s e  was known t o  s u f f e r  from  
g a s t r i t i s  b e f o r e  he  became a sewerman.  R e c o r d s  show t h a t  
s e v e r a l  men have  had  t o  r e t i r e  b e c a u s e  o f  p e p t i c  u l c e r a t i o n  
and c h r o n i c  g a s t r i t i s  d u r in g  t h e  p a s t  t w e n t y  y e a r s .  In  
a d d i t i o n ,  s e v e r a l  men have  d i e d  from c o n d i t i o n s  t h o u g h t  t o  be  
c a n c e r  o f  t h e  s to m a c h .
The p r e s e n c e  o f  so many c a s e s  o f  i n d i g e s t i o n  among 
a s m a l l  group o f  men s u g g e s t s  a common c a u s e ,  and t h a t  can  
be fo u n d  i n  t h e i r  em ploym ent.  The d e v e lo p m e n t  o f  symptoms  
w h ic h  can p r o g r e s s  t o  t r u e  u l c e r a t i o n  a t  ah age p a s t  
m i d d l e  l i f e ,  a s  h a s  h a p p e n e d  to  two men w i t h i n  t h e  p a s t  two
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y e a r s ,  c o n f l i c t s  w i t h  th e  g e n e r a l l y  a c c e p t e d  s y m p to m a to lo g y  
f o u n d  i n  p e p t i c  u l c e r a t i o n  o f  i d i o p a t h i c  o r i g i n .  I t  i s  more  
u s u a l  f o r  symptoms a t t r i b u t a b l e  t o  h y p e r c b l o r h y d r i a  t o  d i s ­
a p p ea r  a f t e r  t h e  age o f  f o r t y .  Among sewermen th e  symptoms  
t e n d  t o  g e t  w o r s e .  S e v e r a l  sewermen s t a t e  t h a t  t h e  symptoms  
a r e  w orse  a f t e r  e a t i n g  f a t t y  f o o d s ,  w h i l e  a few s t a t e  t h a t  
meat  c a u s e s  s tom ach u p s e t s  i n  t h e i r  c a s e s .  The p o s s i b i l i t y  
o f  permanent  l i v e r  damage a f t e r  l e p t o s p i r o s i s  s u g g e s t s  t h a t  
t h i s  may be t h e  c a u s a t i v e  f a c t o r  among sewermen d e v e l o p i n g  
symptoms a f t e r  e a t i n g  f a t s ,  but o n l y  t h e  m i n o r i t y  o f  t h i s  c l a s s  
ha v e  had t h e  i n f e c t i o n .  The p o s s i b i l i t y  o f  a t o x i c  f a c t o r  c a n ­
n o t  be o v e r l o o k e d ,  and t h e  p r e s e n c e  o f  v a p o u r s  known t o  p r o d u c e  
d i g e s t i v e  d i s t u r b a n c e s  h a s  a l r e a d y  b e e n  shown t o  e x i s t  i n  
G la sg o w  s e w e r s .  T h i s  a p p ea r s  t o  be th e  m ost  l i k e l y  c a u s e  o f  
t h e  t r o u b l e .  A l c o h o l  and t o b a c c o  seem t o  p l a y  a n e g l i g i b l e  
p a r t  i n  th e  p r o d u c t i o n  o f  g a s t r i t i s  i n  sewermen.  a few o f  them  
consume b e e r ,  e s p e c i a l l y  a t  th e  w e e k e n d s ,  and most  a re  smokers  
o f  m od era te  c o n s u m p t io n ,  but  t h e  same s y m p to m a to lo g y  w i t h  
r e g a r d  t o  d i g e s t i v e  d i s o r d e r s  i s  f o u n d  to  e x i s t  i n  n o n - s m o k e r s  
and n o n - d r i n k e r s  among t h e  sewermen.
R e t i r a l s  i n  1 9 5 0 *
One sewerman d i e a  d u r in g  1950* h i s  d e a t h  b e i n g  a t t r i ­
b u t e d  t o  p e r f o r a t i o n  o f  a p e p t i c  u l c e r ,  a f t e r  an i l l n e s s  c a u s e d  
by m y o c a r d i a l  i n s u f f i c i e n c y .  He was i n  h i s  l a t e  f o r t i e s  and  
h a a  b een  i n  t h e  employment o f  sewerman f o r  o v e r  12 y e a r s .
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Four men had t o  g i v e  up th e  jo b  b e c a u s e  o f  m e d i c a l  
u n f i t n e s s ,  nam ely  Gase h o . 2 due t o  c e r e b e l l a r  damage, Case  
N o . 8 t o  a n k y l o s i n g  s p o n d y l i t i s ,  Gase No.  20 t o  d e r m a t i t i s ,  and  
Gase No. 40 due t o  h e r n i a t i o n  o f  an i n t e r v e r t e b r a l  d i s c .  A l l  
o f  t h e s e  men were f i t t e d  i n t o  o t h e r  j o b s  i n  t h e  H igh ways  D e p a r t ­
ment where t h e i r  d e f e c t s  w ou ld  c e a s e  t o  be  h a n d i c a p s  t o  e m p lo y ­
m e n t .  A l l  but t h e  l a s t - n a m e d  h aa  t e n  y e a rs '  o r  more s e r v i c e
R e f e r e n c e  h a s  a l r e a d y  been made t o  Gase N o . 5 who i n  my 
o p i n i o n  i s  u n f i t  f o r  h i s  p r e s e n t  d u t i e s  on a c c o u n t  o f  l o w - g r a d e  
p h t h i s i s  p l u s  g r o s s  o s t e o - a r t h r i t i s  i n  t h e  lumbar s p i n e .
C a s e  N o . 40 ( a g e d  47 y e a r s )  and t h e  man who d i e d  are  t h e
o n l y  two o f  t h e  a i x  men r e f e r r e d  t o  above who are  u n der  f i f t y
y e a r s  o f  a g e .  The r e a s o n s  f o r  t h e i r  r e t i r a l s  from t h e  work o f
sewermen are  t y p i c a l  exam p les  o f  i n c a p a c i t a t i n g  d i s a b i l i t i e s
a r i s i n g '  i n  t h e  c o u r s e  o f  t h i s  em ploym ent .
Age ana t h e  f o r k i n g  P e r i o d  i n  t h e  Sew ers  -  
T h e i r  I n f l u e n c e  on R e t i r a l .
Few men w i t h  r e a l l y  l o n g  s e r v i c e  a p p ea r  t o  r e a c h  t h e  
n o r m a l  r e t i r a l  age o f  65 y e a r s  w h i l e  s t i l l  a c t i v e l y  e n g a g e d  i n  
t h e  work o f  sewerman. R easons  f o r  th e  e n f o r c e d  r e t i r a l  o f  many 
o f  t h e  men have  a l r e a d y  b e e n  g i v e n .  B u t ,  e a r l y  r e t i r a l s  seem  
t o  be r e l a t i v e l y  common a t  t h e  55 t o  60 age p e r i o d ,  e v e n  i n  
men w i t h  much s h o r t e r  s e r v i c e  th a n  t w e n t y  y e a r s  o r  o v e r ,  i n
t h i s  p e r i o d  p a s t  m i d a l e  l i f e ,  s e n i l e  change  h a s  a l r e a d y  b eg u n
and t h e  hea v y  wear  ana t e a r  im p osed  by t h e  c o n d i t i o n s  o f  work 
i n  s ew e rs  seem t o  be l e s s  e a s i l y  t o l e r a t e  a a f t e r  55 y e a r s  o f
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a g e .  T h o s e  m en  s t a r t i n g  t h e  j o b  o f  s e w e r m a n  f o r  t h e  f i r s t  t i m e  
a t  t h e  a g e  o f  50  o r  t h e r e a b o u t s  h a v e  a l r e a d y  l o s t  muon o f  t h e  
p l i a b i l i t y  i n  t h e i r  j o i n t s  an d  m u s c l e s ,  a n a  h e n c e  a r e  l e s s  a b l e  
t o  a d a p t  t h e m s e l v e s  t o  t h e  r e q u i r e m e n t s  p e c u l i a r  t o  t h i s  t y p e  o f  
w o r k .  I n  some who h a v e  a l r e a d y  s p e n t  a  s u b s t a n t i a l  p a r t  o f  t h e i r  
w o r k i n g  l i f e  i n  j o b s  d e m a n d i n g  h e a v y  e x p e n d i t u r e  o f  e n e r g y ,  t h e r e  
may a l r e a d y  be a  d e g r e e  o f  d i s a b i l i t y  ( l a t e n t  a t  t h a t  t i m e )  w h i c h  
i s  q u i c k l y  b r o u g h t  o u t  i n  t h e  n e w  t y p e  o f  j o b .  F o r  e x a m p l e ,  
o s t e o - a r t h r i t i s  o f  t h e  s p i n e ,  a  d e v e l o p m e n t  t h r o u g h  w e a r  a n d  t e a r ,  
m ay h a v e  p r o d u c e d  no s y m p to m s  i n  t h e  p r e v i o u s  j o b ,  b u t  a f t e r  a  
f e w  y e a r s  i n  t h e  s e w e r s  i t  may b e  a  c r i p p l i n g  d i s a b i l i t y .  A g a i n ,  
t h e  m y o c a r d i u m  may n o t  be a b l e  t o  m a i n t a i n  i t s  e f f i c i e n c y  u n d e r  
t h e  s t r a i n ,  n o t  o n l y  o f  t h e  h e a v y  w o r k  b u t  a l s o  t h e  t o x i c i t y  o f  
t h e  a t m o s p h e r e  o f  t h e  s e w e r s .
P r e v i o u s  r e f e r e n c e  h a s  b e e n  made t o  a n i m a l  e x p e r i m e n t s  
w h i c h  p r o v e n  t h a t  m y o c a r d i a l  damage  r e s u l t e d  f r o m  e x p o s u r e  t o  
l o w  c o n c e n t r a t i o n s  o f  c a r b o n  m o n o x i d e  o v e r  a  p e r i o d  o f  t i m e .
T h a t  s i m i l a r  e f f e c t s  o c c u r  i n  man h a s  a l s o  b e e n  e s t a b l i s h e d  b y  
s e v e r a l  i n v e s t i g a t o r s .  T h u s ,  i t  c a n  b e  s a i d  t h a t  som e o f  t h e  
m y o c a r d i a l  d e g e n e r a t i o n  e s t a b l i s h e d  a s  o c c u r r i n g  i n  s e w e r m e n  
a f t e r  a  n u m b e r  o f  y e a r s ’ s e r v i c e  i s  a t t r i b u t a b l e  t o  t h e  w o r k i n g  
e n v i r o n m e n t .  T h i s  damage i s  m o r e  s e v e r e  i n  t h e  o l d e r  men  
b e c a u s e  i t  i s  u s u a l l y  s u p e r i m p o s e d  o n  dam age f r o m  o t h e r  c a u s e s .
I n  y o u t h  s u c h  e x p o s u r e  p r o d u c e s  damage w h i c h  c a n  be g o t  o v e r  
by  compensa tory  m e c h a n i s m s  i n  t h e  human body.  A f t e r  m i d d l e  a g e
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t h e s e  m e c h a n i s m s  a r e  n o t  o n l y  m ore  s l u g g i s h  h u t  a l s o  l e s s  com ­
p l e t e  a n d  h e n c e  t h e  d a n g e r  o f  "breakdown i s  g r e a t e r .
S e r v i c e  a n d  Age o f  R e t i r a l .
The e s t a b l i s h e d  m e t h o d  o f  s e l e c t i o n  o f  e m p l o y e e s  s u i t ­
a b l e  f o r  w o r k  h a s  b e e n  t o  c h o o s e  know n a n d  t e s t e d  men f r o m  
o t h e r  s e c t i o n s  o f  t h e  H i g h w a y s  D e p a r t m e n t .  The  s e l e c t i o n  h a s  
b e e n  c a r e f u l l y  c a r r i e d  o u t  b y  t h e  i n s p e c t o r  a n d  h i s  f o r e m a n ,  
p a r t i c u l a r  a t t e n t i o n  h a v i n g  b e e n  p a i d  t o  t h e  m a n ’ s  a b i l i t y  a s  
a  w o r k e r ,  t o  h i s  c o u r a g e  a n a  t o  h i s  r e l i a b i l i t y  i n  c a r r y i n g  o u t  
i n s t r u c t i o n s .  I n i t i a t i v e  a n d  a d a p t a b i l i t y  w e r e  o t h e r  r e q u i r e ­
m e n t s  s o u g h t  i n  t h e  p r o s p e c t i v e  s e w e r m a n .  By  w a t c h i n g  men  
e m p l o y e d  i n  o t h e r  b r a n c h e s  o f  t h e  H i g h w a y s  D e p a r t m e n t  f o r  a  
n u m b e r  o f  y e a r s ,  t h e  s e l e c t o r s  w e r e  a b l e  t o  s e l e c t  g o o d  t y p e s  
o f  r e c r u i t s  t o  t h e  r a n k s  o f  t h e  s e w e r m e n .  The i n c r e a s e  o f  p a y  
a s s o c i a t e d  w i t h  t h e  j o b  w a s  an  a t t r a c t i o n  t o  t h e  e m p l o y e e s  o f  
t h e  o t h e r  s e c t i o n s .  L a r g e l y  o n  a c c o u n t  o f  t h e  l a t t e r  t h e r e  h a s  
a l w a y s  b e e n  no d i f f i c u l t y  i n  o b t a i n i n g  t h e  r e q u i r e d  n u m b e r  o f  
s e w e r m e n  a n a  so t h e  f o r e m e n  c o u l d  a f f o r d  t o  t a k e  p a i n s  t o  g e t  
t h e  t y p e s  o f  men t h e y  w a n t e d .  T h e i r  v i e w s  o n  t h e  a g e  o f  r e c r u i t s  
a r e  o f  i n t e r e s t .  T h e y  h e l d  t h a t  men u n d e r  t h e  a g e  o f  t h i r t y  
h a d  n o t  s e t t l e d  down i n  l i f e  s u f f i c i e n t l y  t o  t a k e  a  r e a s o n e d  a n d  
s e n s i b l e  a p p r o a c h  t o  t h e  w or k  i n  t h e  s e w e r s .  B o i s t e r o u s  
b e h a v i o u r  a t  w o r k  w o u l d  be  d a n g e r o u s  n o t  o n l y  t o  t h e m s e l v e s  b u t  
a l s o  t o  t h e i r  m a t e s .  S e l f - d i s c i p l i n e  w a s  r e a l l y  o n l y  d e v e l o p i n g  
a t  t h e  a g e  o f  t h i r t y .  T h u s ,  t h e  s e l e c t o r s  t e n d e d  t o  c h o o s e  
o l d e r  men f o r  t h e  j o b  a n a  p u t  no  r e a l  u p p e r  l i m i t  o n  t h e  s t a r t i r g
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a g e  o f  s e w e r m e n .  I n  t h e  p r e s e n t  g r o u p  o f  w o r k e r s ,  q u i t e  a  
n u m b e r  e n t e r e d  t h e  j o b  a f t e r  t h e  a g e  o f  f i f t y .
I n  t h e  y e a r s  x o r i o r  f t h e r e  w e r e  two  g r a d e s  o f
w o r k e r s  i n  t h e  s e w e r s ,  n a m e l y ,  u n d e r g r o u n d  w o r k e r s ,  i . e . ,  
s e w e r m e n  a n d  s u r f a c e  w o r k e r s  o r  w i n c h m e n  a s  t h e y  w e r e  c a l l e d .  
B e t w e e n  19 35 a n d  19 37* p a r t i c u l a r  i n t e r e s t  w a s  t a k e n  i n  s e w e r ­
m en d u r i n g  t h e  i n v e s t i g a t i o n s  i n t o  t h e  i n c i d e n c e  o f  l e p t o ­
s p i r o s i s  among t h e m .  T h e s e  i n v e s t i g a t i o n s  w e r e  b e i n g  c o n d u c t e d  
b y  t h e  T r a d e  U n i o n s  s o  t h a t  e v i d e n c e  c o u l d  be  s u b m i t t e d  t o  
j u s t i f y  t h e  i n c l u s i o n  o f  N e i l ’ s  D i s e a s e  i n  t h e  Schem e o f  ’Work­
m e n ’ s  C o m p e n s a t i o n .  R e p r e s e n t a t i o n s  w e r e  made b y  t h e  T r a d e  
U n i o n s  t o  t h e  e m p l o y i n g  a u t h o r i t i e s  t h a t  w i n c h m e n  s h o u l d  be  
i n c l u d e d  a s  s e w e r m e n  i n  t h e  s q u a d  a n d  t a k e  a  t u r n  i n  t h e  w o r k  
u n d e r g r o u n d .  The  a r g u m e n t  w a s  t h a t  t h e  man o n  t h e  s u r f a c e ,  i f  
h e  h a d  e x p e r i e n c e  o f  t h e  s e w e r s ,  c o u l d  b e  o f  g r e a t  a s s i s t a n c e  
i n  r e s c u i n g  h i s  m a t e s  s h o u l d  t h e r e  b e  a n  a c c i d e n t  i n v o l v i n g  o n e  
o r  m ore  o f  t h e  u n d e r g r o u n d  v v o r k e r s .  E a c h  man i n  t h e  s q u a d  c o u l d  
h a v e  h i s  t u r n  o n  t h e  s u r f a c e .
I n  many 'Ways t h i s  d e v e l o p m e n t  i n  19 37 w a s  a g o o d  t h i n g ,  
f o r  i t  m e a n t  t h a t  i n  a  s q u a d  o f  t h r e e  men*, e a c h  w o u l d  w o r k  
u n d e r g r o u n d  o n  o n l y  t w o  d a y s  o u t  o f  t h r e e  i n s t e a d  o f  e v e r y  d a y .  
T h i s  r e d u c e d  b y  o n e - t h i r d  t h e  am ount  o f  e x p o s u r e  t o  t h e  s e w e r  
a t m o s p h e r e  a n a  t h e  p o s t u r a l  d i s c o m f o r t  o f  e a c h  m a n .  A g a i n s t  
t h a t ,  h o w e v e r ,  t h e  c h a n g e  h a s  g r a d u a l l y  r e s u l t e d  i n  t h e  r e c r u i t ­
m e n t  o f  o l d e r  m e n .  N i n c h m e n  w e r e  r e c r u i t e d  s o m e t i m e s  i n  t h e i r  
e a r l y  t w e n t i e s ,  a n d  a f t e r  s e v e r a l  y e a r s  w ou lc i  be p r o m o t e d  t o
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t h e  rank o f  sewerman,  o f t e n  b e f o r e  t h e y  had  r e a c h e d  t h e  age  o f  
t h i r t y .  Nowadays t h e r e  i s  no p e r i o d  o f  a d j u s t m e n t  such  a s  t h a t  
o b t a i n e d  i n  t h e  job  o f  winchman b e t w e e n  a man l e a v i n g  a 
l a b o u r e r ’ s  job i n  t h e  s t r e e t s  and e n t e r i n g  t h e  s e w e r s .
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The I d e a l .
The i d e a l  m ethod  o f  p r e v e n t i n g  d i s a b l e m e n t  i s  t o  remove  
t h e  sewermen from work i n s i d e  t h e  s e w e r s  and s u b s t i t u t e  t h e  
m ach in e  f o r  t h e  manual w o r k e r .  T h i s  h a s  been  done i n  many- 
d i f f i c u l t  j o b s  i n  i n d u s t r y ,  a n a ,  a t  t h e  p r e s e n t  t i m e ,  t h a t  
t r a n s i t i o n  i s  t a k i n g  p l a c e  i n  work v e r y  s i m i l a r  t o  t h a t  o f  
sewermen, n a m ely  i n  t h e  m i n e s .
More l o c a l l y ,  i n  t h e  p u b l i c  s e r v i c e s ,  t h e  C l e a n s i n g  
D epartm ent  i s  making r a p i d  p r o g r e s s  i n  t h e  u s e  o f  m e c h a n i s a t i o n  
i n  many o f  i t s  p r o c e s s e s .  Not o n l y  a re  new r e f u s e  d i s p o s a l  
u n i t s  b e i n g  c o n s t r u c t e d  w h ich  are a lm o s t  c o m p l e t e l y  m e c h a n i c a l ,  
b u t  m e c h a n i c a l  s t r e e t  s w e e p e r s  and s t r e e t  w a s h in g  m a c h in e s  a re  
now i n  d a i l y  u s e .  Even more r e v o l u t i o n a r y  s u c t i o n  m e th o d s  o f  
s t r e e t  sw e e p in g  are  c o n t e m p l a t e d ,  w h i l e  r e s e a r c h  i s  b e i n g  c o n ­
d u c t e d  i n t o  t h e  p o s s i b i l i t i e s  o f  m e c h a n i s a t i o n  i n  t h e  m eth od  o f  
t r a n s f e r e n c e  o f  r e f u s e  from b i n s  i n t o  l o r r i e s .
These  c h a n g e s  i n  t h e  m eth od  o f  r e f u s e  c o l l e c t i o n  and  
d i s p o s a l  a l r e a d y  have done much t o  s a f e g u a r d  t h e  h e a l t h  o f  t h e  
e m p l o y e e s  a s  w e l l  as  im p ro v in g  t h e  e f f i c i e n c y  o f  t h e  D ep a r tm en t .  
Twenty  y e a r s  ago t h e s e  m eth ods  we*re c o n s i d e r e d  to  be q u i t e  
i m p o s s i b l e  a s  p r a c t i c a l  p r o p o s i t i o n s ,  y e t  now t h e y  are i n  e v e r y ­
day u s e .
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In  v ie w  o f  t h e s e  a d v a n c e s ,  i t  w o u ld  seem n o t  i m p o s s i b l e  
t h a t  m e c h a n i c a l  m eth o u s  a p p l i c a b l e  t o  t h e  c l e a r i n g  o f  s i l t  from  
s e w e r s  c o u l d  be d e v e l o p e d  by e n g i n e e r s .  L i m i t a t i o n  o f  s p a c e ,  
a g r e a t  h a z a r d  t o  sewermen, p r e s e n t s  many o b s t a c l e s  t o  t h e  
d e s i g n i n g  o f  s u i t a b l e  m e c h a n i c a l  a p p l i a n c e s .  One d o e s  f e e l ,  
h o w e v e r ,  t h a t  i t  m ig h t  be p o s s i b l e  t o  u s e  s u c t i o n  a p p a r a t u s  o r  
m e c h a n i c a l  s c r a p e r s  ana c o n v e y o r s ,  s i m i l a r  to  t h o s e  u s e d  f o r  
t h e  d r e d g i n g  o f  r i v e r  b e d s .  The im p o r t a n t  f e a t u r e  o f  any such  
a p p a r a t u s  must be t h a t  i t  i s  t r a n s p o r t a b l e  and must  be c a p a b l e  
o f  b e i n g  u s e d  i n  t h e  v a r i o u s  d i a m e t e r s  o f  s e w e r s .
O th er  p o s s i b i l i t i e s  are  t h e  i n c o r p o r a t i o n  o f  g r i t  s e t t l e ­
m ent  t a n k s  a t  v a r i o u s  p o i n t s  a lo n g  t h e  s e w e r s ,  i n t o  w h ic h  t h e  
s i l t  m igh t  be w a sh ed  and t h e n  removed m e c h a n i c a l l y  w i t h o u t  t h e  
n e c e s s i t y  o f  men a c t u a l l y  e n t e r i n g  i n t o  th e  s e w e r s .  Large  
a c c e s s  manways w o u ld  f a c i l i t a t e  t h e  rem o v a l  o f  t h i s  s i l t .
A n o th er  i m p o r t a n t  i d e a l  i s  t h e  p r e v e n t i o n  o f  e n t r a n c e  
t o  t h e  s e w e r s  o f  t r a d e  w a s t e s  l i k e l y  t o  be h a r m fu l  t o  sewermen.  
T h i s  w o u ld  i n v o l v e  t h e  s e t t i n g  up o f  t r a d e  w a s t e  d i s p o s a l  u n i t s  
a t  c e r t a i n  f a c t o r i e s  and ,  i n  a d d i t i o n ,  a s p e c i a l  f o r c e  o f  
i n s p e c t o r s  to  s u p e r v i s e  th e  d i s p o s a l  o f  w a s t e  from i n d u s t r i a l  
p r e m i s e s .  A t t e m p t s  are  a l r e a d y  b e i n g  made t o  a c h i e v e  t h i s  end  
by means o f  t h e  new H i v e r s  P o l l u t i o n  B o a rd s  w h ic h  are s h o r t l y  
t o  be s e t  up t h r o u g h o u t  t h e  c o u n t r y .
I t  i s  f u l l y  r e a l i s e d  t h a t  f o r  econ om ic  and o t h e r  r e a s o n s ,  
f e w ,  i f  .any, o f  t h e  above s u g g e s t i o n s  are  p o s s i b l e  a t  p r e s e n t ,  
b u t  i t  i s  s t r e s s e d  t h a t  t h e r e  i s  a g r e a t  n e e d  f o r  e x a m i n a t i o n
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a n d  r e v i e w  o f  t h e  w h o l e  p r o b l e m  o f  w a t e r - h o r n e  w a s t e  a n d  i t s  
d i s p o s a l  i n  t h e  G l a s g o w  a r e a .  I n  s u c h  an i n v e s t i g a t i o n ,  a t t e n ­
t i o n  s h o u l d  be  d i r e c t e d  t o  t h e  u t i l i s a t i o n  o f  m e t h o d s  l e s s  l i k e l y  
t o  c a u s e  i n j u r y  a n d  d i s a b i l i t y  t o  t h e  s m a l l  g r o u p  o f  men who a r e  
r e s p o n s i b l e  f o r  t h e  m a i n t e n a n c e  o f  e f f i c i e n c y  i n  t h e  n e t w o r k  o f  
s e w e r s  w h i c h  l i e s  b e l o w  t h e  s t r e e t s  o f  G l a s g o w .
Where  m a n u a l  m e t h o d s  o f  s e w e r  m a i n t e n a n c e  m u s t  b e  c o n ­
t i n u e d  a l o n g  p r e s e n t  l i n e s ,  a n d  i t  i s  r e a l i s e d  t h a t  p r e s e n t  
m e t h o d s  m u s t  o f  n e c e s s i t j r  c o n t i n u e  f o r  m any y e a r s  t o  c o m e ,  t h e  
f o l l o w i n g  r e c o m m e n d a t i o n s  a r e  c o n s i d e r e d  -a s  a b s o l u t e l y  e s s e n t i a l  
i f  an  h o n e s t  e n d e a v o u r  i s  t o  be  made  t o  i m p r o v e  w o r k i n g  c o n d i t ­
i o n s  o f  s e w e r m e n  a n a  t h e r e b y  a t t e m p t  t o  r e d u c e  t h e  i n c i d e n c e  o f  
d i s a b l e m e n t ' among t h e m ,  p r o v e d  t o  h a v e  a r i s e n  i n  t h e  p a s t .
I . M e a s u r e s  d i r e c t e d  t o  i m p r o v e  t h e  E n v i r o n m e n t .
F o r  o b v i o u s  r e a s o n s  i t  i s  i m p o s s i b l e  t o  b e a u t i f y  t h e  
w o r k i n g  e n v i r o n m e n t  a l o n g  t h e  l i n e s  g e n e r a l l y  u s e d  i n  i n d u s t r y .  
N e v e r t h e l e s s ,  i n  two  m a i n  r e s p e c t s  t h e  e n v i r o n m e n t  c a n  b e  
i m p r o v e d ,  n a m e l y ,  b y  t h e  i n s t i t u t i o n  o f  m e a s u r e s  d e s i g n e d  t o  
i m p r o v e  t h e  v e n t i l a t i o n  i n  s e w e r s  a n d  b y  t h e  i n t r o d u c t i o n  o f  
b e t t e r  m e t h o d s  o f  l i g h t i n g .
( a )  V e n t i l a t i o n .
( i )  G e n e r a l  V e n t i l a t i o n  o f  S e w e r s . B e c a u s e  o f  c o m p l a i n t s  
o f  n u i s a n c e  b y  r e s i d e n t s  i n  c e r t a i n  d i s t r i c t s  t h e  m a n h o l e  c o v e r s  
h a v e  b e e n  s e a l e d  o v e r  so  t h a t  o f f e n s i v e  f u m e s  a r e  p r e v e n t e d  f r o m  
a n n o y i n g  tr ie  p u b l i c .  O v e r  a  p e r i o d  o f  y e a r s  trie  r e  h a s  b e e n  a  
g r a d u a l  r e d u c t i o n  i n  t h e  am ount  o f  n a t u r a l  v e n t i l a t i o n  o f  s e w e r s .
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During  t h e  seme p e r i o d  t h e r e  h a s  b e e n  a c o n t i n u o u s  e x p a n s i o n  
o f  i n d u s t r y  w i t h  a r e s u l t a n t  i n c r e a s e  i n  t h e  volume o f  t r a d e  
w a s t e s  e m i t t e d  i n t o  t h e  s e w e r s .  The e f f e c t  o f  t h i s  p o l i c y  
h a s  been  t o  c a u s e  i n c r e a s e d  c o n c e n t r a t i o n  o f  fumes and 
g a s e s  i n  t h e  s e w e r s .  I n  o r d e r  t o  c o u n t e r a c t  t h i s ,  i t  
seem s  e s s e n t i a l  t h a t  v e n t i l a t i n g  s h a f t s  be i n t r o d u c e d  a t  
s u i t a b l e  p o i n t s  a lo n g  t h e  s e w e r s  i n  such a  way as  t o  a c h i e v e  
v e n t i l a t i o n  o f  s e w e r s  w i t h o u t  c a u s i n g  n u i s a n c e  t o  t h e  p u b l i c .
( i i )  L o c a l  V e n t i l a t i o n  i n  f o r k i n g  A r e a s . The Sewerage  
S e c t i o n  h a s  a m e c h a n i c a l  v e n t i l a t i n g  f a n  w h ic h  can  be  u s e d  
t o  draw f o u l  a i r  from a s e c t i o n  o f  a s e w e r .  I t s  u s e  i s  
r e s t r i c t e d  t o  known danger  p o i n t s ,  but  i t  i s  f e l t  t h a t  i t s  
e f f i c i e n c y  i s  p o o r .  I n d e e u ,  on c a l c u l a t i o n  o f  t h e  a i r  
movement i n  a s ew er  where t h i s  f a n  was i n  u s e ,  i t  was fo u n d  
t o  be o n l y  some 40 f e e t  p e r  m inute  IN THE OPPOSITE DIRECTION 
from  w h ic h  i t  s h o u l d  have b een ,  had  t h e  f a n  b e e n  w o rk in g  
p r o p e r l y .  To g a i n  t h e  b e s t  a t m o s p h e r e ,  b a f f l e s  must be  
u s e d  t o  c u t  o f f  fumes from a d j a c e n t  s e c t i o n s  o f  t h e  s e w e r ,  
and a s a t i s f a c t o r y  i n f l o w  o f  f r e s h  a i r  e s t a b l i s h e d  n a t u r a l l y  
o r  m e c h a n i c a l l y  where n e c e s s a r y .  There  i s  s u f f i c i e n t  
e v i d e n c e  t o  j u s t i f y  t h e  u se  o f  m e c h a n i c a l  v e n t i l a t i n g  a i d s  
i n  a l l  work done i n s i d e  s e w e r s .
I n  t h i s  way f r e s h  a i r  w o u ld  be drawn i n  a t  one m anhole  
and f o u l  a i r  w ithdrawn a t  th e  n e x t .  I n  ’’b l i n d  e n d s ” , f r e s h
-  184  -
a i r  s h o u l d  be i n t r o d u c e d  a t  t h e  f u r t h e r m o s t  p o i n t  f r o m  
t h e  m a n h o l e  so  t h a t  t h e  s e w e r m e n  i n  t h e  s e c t i o n  c a n  b e  
s u r e  o f  a  s u p p l y  o f  f r e s h ,  a i r .
A i r  p i p e - l i n e s  f r o m  a n  a i r  c o m p r e s s o r  m a c h i n e ,  s u c h  
a s  i s  u s e d  t o  s u p p l y  p o w e r  f o r  p n e u m a t i c o d r i 1 1 s  i n  t h e  
c a r r y i n g  o u t  o f  r o a d  r e p a i r s ,  w o u l d  be  s a t i s f a c t o r y  f o r  
t h i s  p u r p o s e ,  p r o v i d e d  c a r e  i s  t a k e n  t o  e n s u r e  t h a t  e x h a u s t  
g a s e s  f r o m  t h e  d i e s e l  e n g i n e  come n o w h e r e  n e a r  t h e  a i r  i n ­
t a k e  o f  t h e  c o m p r e s s o r .  T h i s  m e t h o d  w a s  u s e d  s u c c e s s f u l l y  
f o r  t h e  v e n t i l a t i o n  o f  t h e  pump w e l l s  a t  t h e  b r e a k d o w n  
r e s u l t i n g  f r o m  t h e  d i s c h a r g e  o f  t a r  i n t o  t h e  l o w - l e v e l  
s e w e r  o n  t h e  s o u t h  s i d e  o f  t h e  r i v e r .
( b )  L i g h t i n g  i n  S e w e r s .
The  p r e s e n t  m e t h o d  o f  i l l u m i n a t i o n  i n  s e w e r s ,  
n a m e l y ,  by t h e  u s e  o f  p r i m i t i v e  o i l  c a p - l a m p s  i s  t o  b e  
c o n d e m n e d ,  n o t  o n l y  f r o m  t h e  p o i n t  o f  v i e w  o f  p o o r  i l l u m i n ­
a t i o n  b u t  a l s o  f r o m  t h e  smoke a n d  f u m e s  e m i t t e d  b y  t h e  
l a m p s .  T h e s e  l a m p s  n o t  o n l y  u s e  up  o x y g e n  b u t  a l s o  a d d  t o  
t h e  f u m e s  a n d  v a p o u r s  i n  a  s e w e r .
E l e c t r i c  l i g h t i n g  o f f e r s  m o s t  p o s s i b i l i t i e s  a n d  
f u r t h e r  t r i a l s  s h o u l d  be  g i v e n  t o  v a r i o u s  m e t h o d s  u s i n g  
t h i s  s o u r c e  o f  p o w e r .
G e n e r a l  l i g h t i n g  f r o m  a  n u m b e r  o f  l a m p s  f i x e d  t o  
p o r t a b l e  s t a n d a r d s  c o u l d  be u s e d  i n  t h e  l a r g e r  s e w e r s
-  185  -
when work i n v o l v i n g  s e v e r a l  days  was t o  be c a r r i e d  o u t .
Low v o l t a g e  c u r r e n t  from a s m a l l  p e t r o l  d r i v e n  g e n e r a t o r  
o f  th e  t y p e  commonly u s e d  on B . A . i 1. a i r f i e l d s  d u r in g  t h e  
War wro u l d  m ee t  t h e  r e q u i r e m e n t s  o f  t h e s e  l a r g e r  s e w e r s .  
A l t e r n a t i v e l y ,  t h e  s o u r c e  o f  t h i s  c u r r e n t  c o u l d  be from  
t h e  s t r e e t  l i g h t i n g  c i r c u i t ,  u s e  b e i n g  made o f  a s u i t a b l e  
t r a n s f o r m e r .
In  t h e  s m a l l  s ew e rs  and f o r  s h o r t  i n s p e c t i o n s ,  t h e
e l e c t r i c  cap lamp o p e r a t e d  from a s m a l l  a c c u m u la t o r
h i t c h e d  t o  t h e  man’ s c l o t h i n g  w o u ld  be a c o n s i d e r a b l e  
a d v a n c e ,  a t r i a l  o f  t h i s  t y p e  o f  lamp i s  a t  p r e s e n t  i n
p r o g r e s s .  The h e a d p i e c e  i s  o f  p l a s t i c  and l i g h t  i n  w e i g h t .
I t  i a  o p e r a t e d  from a s m a l l  t h r e e - v o l t  a c c u m u la t o r  e n c l o s e d  
i n  a w a t e r - t i g h t  c a s e  o f  a lum inium a l l o y  which  can be  
a t t a c h e d  t o  t h e  b e l t  or  s t r a p p e d  t o  t h e  c h e s t .  The p e r s p e x  
f r o n t  o f  t h e  lamp i s  moulded  so t h a t  some l i g h t  i s  thrown  
l a t e r a l l y ,  as  w e l l  a s  b e in g  d i r e c t e d  f o r w a r d s  by t h e  
r e f l e c t o r .  At t e n  i n c h e s  from t h e  e y e s ,  t h e  i n t e n s i t y  o f  
i l l u m i n a t i o n  w i t h  t h i s  lamp i s  14  f o o t - c a n d l e s  a t  th e  
c e n t r e  o f  t h e  beam and f o u r  f o o r - c a n d l e s  a t  t h e  ed ge  o f  t h e  
beam. T h i s  i s  a v a s t  improvement on t h e  o i l  lamps w hich  
w e re  fou nd  t o  g i v e  o n l y  0 . 2 5  f o o t - c a n d l e  a t  t h e  same 
d i s t a n c e .  Imjjrovement i n  th e  r e f l e c t o r  t o  g i v e  l e s s  
c o n c e n t r a t i o n  o f  l i g h t  i s  s u g g e s t e d ,  and t h e  u s e  o f  a 
p o l a r i s i n g  f i l t e r  t o  r ed u ce  r e f l e c t i o n  from t h e  f l u i d  s u r f a c e .
-  186  -
The u s e  ox e l e c t r i c  lamps i s  m e e t i n g  w i t h  some 
o p p o s i t i o n  a t  p r e s e n t .  T h i s  e x p e r i e n c e  a l s o  o c c u r r e d  i n  
t h e  m in e s  when s i m i l a r  c h a n g e s  were  made i n  t h e  m ethod  o f  
i l l u m i n a t i o n  t h e r e .  The a d v a n t a g e s  o f  t h e  im p ro v ed  method  
o f  l i g h t i n g ,  h o w e v e r ,  f a r  o u t w e i g h . t h e  d i s a d v a n t a g e s  o f  
i n a b i l i t y  t o  d e t e c t  c o n c e n t r a t i o n s  o f  i r r e s p i r a b l e  g a s e s  
by  means o f  r e d u c t i o n  i n  s i z e  ox t h e  f lam e  o f  t h e  o i l - l a m p .
I r r e s p e c t i v e  o f  t h e  m ethod Qf i l l u m i n a t i o n  u s e d ,  n o t  
o n l y  must i t s  i n t e n s i t y  be i n c r e a s e d  c o n s i d e r a b l y ,  b u t ,  a l s o ,  
t h e r e  must be much g r e a t e r  a t t e n t i o n  p a i d  t o  t e s t i n g  o f  t h e  
atm osphere  f o r  t h e  p r e s e n c e  o f  d a n g er o u s  g a s e s .  One s a f e t y  
lamp o f  t h e  t y p e  shown i n  F i g .  N o . 8 i s  a v a i l a b l e  i n  t h e  
SeY/erage S e c t i o n ,  b u t  i t s  u se  i s  m a i n l y  i n  t h e  d e t e c t i o n  and  
t r a c i n g  o f  c o a l  g a s  l e a k s  i n t o  t h e  s e w e r s .
The o i l  lamp i s  l i t  and t h e  f la m e  a d j u s t e d  so t h a t  
i t s  t i p  j u s t  r e a c h e s  b e tw e en  m e t a l  p o i n t e r s  ’ A*.  I n  t h e  
p r e s e n c e  o f  methane th e  h a l o  round t h e  f la m e  o f  t h e  s a f e t y  
lamp r e a c h e s  h i g h e r  and h e a t s  t h e  b r a s s  c o n t a i n e r  ’ G’ , from  
t h e  i n s i d e  o f  w h ic h  t h e  h e a t  c a u s e s  a s p i r a l  w i r e  t o  expand  
o u t  t o  t o u c h  t e r m i n a l  ’h ’ . When t h e  c i r c u i t  i s  t h u s  com­
p l e t e d  t h e  e l e c t r i c  bu lb  i s  l i t  and shows th r o u g h  t h e  r e d  
g l a s s  window. The e l e c t r i c  lamp i s  s e t  to  go on a t  
a c o n c e n t r a t i o n  o f  3*5 Pe r  c e n t ,  m ethane  i n  t h e  a t m o s p h e r e .  
N o r m a l ly  t h e  lamp i s  s l u n g  from t h e  c h e s t  when u s e d  i n  m i n e s ,
-  187  -
b u t  i n  th e  s e w e r s  i t  i s  l o w e r e d  down t h e  m a n h o le ,  and i f  t h e  
e l e c t r i c  b u lb  l i g h t s ,  t h e  rect l i g h t  from t h e  g l a s s  window  
i s  v i e w e d  from t h e  s u r f a c e  by means o f  t h e  s i d e  r e f l e c t o r .
There  are  v a r i o u s  t e s t s  f o r  o t h e r  g a s e s  commonly fo u n d  
i n  s e w e r s .  These  t e s t s  w h ich  i n v o l v e  t h e  s t a i n i n g  o f  a s u i t a b l y  
t r e a t e d  b l o t t i n g  p a p e r  coulo: be u s e d  w i t h  a d v a n ta g e  i n  many o f  
t h e  s e w e r s  and t h e  sewermen t a u g h t  to  i n t e r p r e t  t h e  c o l o u r  
c h a n g e s  so t h a t  t h e y  c o u l d  r e t i r e  from t h e  s ew er  when d a n g e r o u s  
c o n c e n t r a t i o n s  were  i n d i c a t e d .  Carbon m o n o x id e ,  f o r  i n s t a n c e  
c a n  be d e t e c t e d  by t h e  brown s t a i n i n g  w h ic h  i t  p r o d u c e s  on 
p a l l a d i u m  c h l o r i d e  p a p e r .  S i m i l a r l y ,  l e a d  c h l o r i d e  p a p e r  can  
be u s e d  f o r  t h e  d e t e c t i o n  o f  h y d ro g e n  s u l p h i d e .
I I . p r o t e c t i v e  M ea su r e s  a p p l i c a b l e  t o  th e  Sewermen.
( 1 )  P r o t e c t i v e  C l o t h i n g .
One bad f e a t u r e  o f  t h e  p r e s e n t  p r o t e c t i v e  c l o t h i n g  i s  
t h a t ,  b e i n g  composed m a i n l y  o f  r u b b e r ,  i t  d o e s  n o t  p e r m i t  o f  
t h e  e v a p o r a t i o n  o f  p e r s p i r a t i o n  from t h e  s k i n  s u r f a c e  o f  a 
l a r g e  p a r t  o f  t h e  b od y ,  e s p e c i a l l y  where w ad ers  are  w orn .  The 
u p p e r  p a r t  o f  t h e  body i s  o n l y  f e e b l y  p r o t e c t e d  from d r i p s  from 
t h e  r o o f s  o f  s e w e r s  and from t h e  s p l a s h i n g  a t  b r a n c h  e n t r a n c e s .  
The c o rd u r o y  w a i s t c o a t s  o c c a s i o n a l l y  s u p p l i e d  t e n d  t o  be r a t h e r  
warm and are  n o t  r e a l l y  w a t e r p r o o f .  I t  i s  s u g g e s t e d  t h a t  an 
u p p e r  p r o t e c t i v e  garm ent  w hich  i s  w a t e r p r o o f  y e t  p e r m i t t i n g  o f  
e v a p o r a t i o n  o f  p e r s p i r a t i o n  s h o u l d  be s u p p l i e d  to  sewermen.
-  188  -
M a t e r i a l s  o f  t h i s  t y p e  w e r e  d e v e l o p e d  f o r  u s e  i n  t h e  R o y a l  
N a v y  d u r i n g  t h e  r e c e n t  War,  a n a  w e r e  o f  s u c h  a  t y p e  t h a t ,  w h i l e  
n o r m a l  e v a p o r a t i o n  o f  s w e a t  w a s  p e r m i t t e d ,  s e a  w a t e r  c o u l d  n o t  
p e n e t r a t e  t h e  f a b r i c  f o r  some Jb h o u r s .  S u i t s  o f  s u c h  m a t e r i a l  
p r o v e d  o f  u s e  w h en  i m m e r s i o n  i n  t h e  s e a  r e s u l t e d  f r o m  e n e m y  
a c t i o n .  The  m a t e r i a l  m u s t  he  o f  s u c h  a  t y p e  a s  w o u l d  a l s o  s t a n d  
up  t o  t h e  h a r d  w e a r  a n d  f r i c t i o n  a g a i n s t  w a l l s  l i a b l e  t o  o c c u r  
i n  s e w e r s .
I n  t h e  p a s t ,  p r o t e c t i v e  g l o v e s  h a v e  n o t  b e e n  w o r n  b y  
s e w e r m e n .  T h e r e  w o u l d  s e e m  t o  b e  a  p l a c e  f o r  t h e s e  i n  t h i s  t y p e  
o f  w o r k ,  e s p e c i a l l y  i n  o i l y  a n d  t a r r y  s e w e r s .  The g l o v e s  m u s t  
b e  p l i a b l e  a n d  f i t t e d  w i t h  w a s h a b l e  l i n i n g s .  Some o f  t h e  
h e a v i e r  p l a s t i c  m a t e r i a l s  w o u l d  b e  s u i t a b l e  f o r  t h i s  p u r p o s e .
The  g l o v e s  s h o u l d  h a v e  l o n g  a r m l e t s ,  c a p a b l e  o f  b e i n g  a t t a c h e d  
t o  t h e  s l e e v e s  o f  j a c k e t s  i n  s u c h  a  way  t h a t  t h e  j u n c t i o n  i s  
w a t e r p r o o f  w i t h o u t  c a u s i n g  c o n s t r i c t i o n  o f  t h e  f o r e a r m s .
A t  p r e s e n t  t h e  s e w e r m e n  w e a r  t h e  u s u a l  t y p e  o f  w o r k i n g  
c l o t h i n g -  t o  t h e i r  w o r k ,  W i t h  o n l y  o r d i n a r y  e n g i n e e r ’ s  o v e r a l l s  
a s  a n  o v e r l a y  ( a p a r t  f r o m  t h e  a r e a  c o v e r e d  b y  t h i g h  b o o t s  o r  
w a d e r s ) ,  i t  i s  r e a d i l y  u n d e r s t o o d  t h a t  s o i l i n g  o f  p e r s o n a l  
c l o t h i n g  f r e q u e n t l y  o c c u r s .  I n  some s e w e r s  t h i s  s o i l i n g  c a n  
b e  q u i t e  e x t e n s i v e .  B e c a u s e  o f  t h e  s o u r c e  o f  t h e  s o i l i n g ,  t h e  
o d o u r  c a n  b e  e x c e e d i n g l y  o f f e n s i v e .  At p r e s e n t ,  s e w e r m e n  a r e  
i s s u e d  w i t h  two s e t s  o f  o v e r a l l s  a n d  t h e s e  a r e  r e p l a c e d  b y  t h e  
i s s u e  o f  a  new s e t  e v e r y  s i x  m o n t h s .  No s p e c i a l  a r r a n g e m e n t s  
a r e  made f o r  t n e  c l e a n i n g  o f  s o i l e d  o v e r a l l s  and o t h e r  p e r s o n a l
-  189  -
c l o t h i n g .  These  have  t o  be t a k e n  home and washed t h e r e .
Many o f  t n e  men f e e l  t h a t  t h e y  c a n n o t  ask t h e i r  w i v e s  t o  t a c k l e  
t h e  w a sh in g  and so do i t  t h e m s e l v e s ,  o f t e n  w i t h  v e r y  p o o r  
d o m e s t i c  f a c i l i t i e s .
T h i s  arran gem en t  seems t o  he most  d i s g u s t i n g .  Having- 
h a d  o n e ’ s  own c l o t h i n g  s o i l e d  i n  v i s i t s  to  t h e  s e w e r s ,  one  
a p p r e c i a t e s  v e r y  much t h e  d i s c o m f o r t  n o t  o n l y  o f  t r a v e l l i n g  
on p u b l i c  t r a n s p o r t  w i t h  such o f f e n s i v e  od o u rs  c l i n g i n g  t o  o n e ’ s 
p e r s o n ,  h u t  a l s o  t h e  p ro b lem  o f  c l e a n s i n g  o f  t h e  s o i l e d  g a r m e n t s .  
I t  i s  recommended m ost  s t r o n g l y  t h a t  n o t  o n l y  s h o u l d  t h e  o u t e r  
g a r m e n t s  worn by s e w e m e n  be p r o v i d e d  by t h e  e m p l o y e r s ,  b u t  
a l s o  t h a t  s p e c i a l  a r ra n g em en ts  s h o u l d  be made f o r  t h e  r e g u l a r  
l a u n d e r i n g  o f  t h o s e  g a r m e n ts  i n c l u d i n g  o v e r a l l s .
( i i  ) ¥ fash in g  F a c i l i t i e s  f o r  Sewermen.
C l o s e l y  l i n k e d  w i t h  t h e  c l o t h i n g  p r o b le m  i s  t h e  q u e s t i o n  
o f  a d e q u a te  w a s h in g  f a c i l i t i e s  f o r  sewermen.  On t h e  s i t e  t h e  
f a c i l i t i e s  must n e e d s  be p r i m i t i v e  i n  t h e  a b s e n c e  o f  p i p e d  
s u p p l i e s  o f  h o t  w a t e r .  The p r e s e n t  method o f  i s s u i n g  f r e e  
p a s s e s  f o r  e n t r y  t o  t h e  p u b l i c  b a t h s  i s  n o t  th e  a n sw er  t o  t h i s  
p r o b l e m ,  f o r  few  o f  t h e  men a c t u a l l y  have  a b a t h  b e f o r e  g o i n g  
home from t h e i r  p l a c e  o f  work.
A scheme s i m i l a r  to  t h a t  b e i n g  i n t r o d u c e d  to  t h e  
C l e a n s i n g  D epartm ent i s  recommended. I n  t h e  v a r i o u s  p a r t s  o f  
t h e  c i t y ,  b a t h s ,  c h a n g in g  rooms and l o c k e r s  are b e i n g  f i t t e d  
up on t h e  l i n e s  o f  t h e  p i t - h e a d  b a t h s  p r o v i d e d  f o r  m i n e r s .
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I t  i s  m ost  d e s i r a b l e  t h a t  s i m i l a r  f a c i l i t i e s  be p r o v i d e d  
a t  s u i t a b l e  p o i n t s  th r o u g h o u t  t h e  c i t y  f o r  t h e  v a r i o u s  sq u a d s  
o f  s ew ennen .  I n  t h i s  way, n o t  o n l y  w o u ld  f i l t h  from t h e  
s e w e r s  be k e p t  o u t  o f  t h e  homes o f  t h e s e  men, bu t  a l s o ,  w here  
s k i n  i r r i t a n t s  were p r e s e n t  i n  th e  s e w e r  i n  w h ich  t h e y  were  
w o r k i n g ,  a more c o m p le te  rem oval  o f  t h e s e  from t h e  s k i n  w o u ld  
be a c h i e v e d .
That  sewermen s h o u l d  be a b l e  t o  d i s s o c i a t e  t h e i r  homes  
from t h e i r  work by such  an arran gem en t  w o u ld  have  a marked  
e f f e c t  on t h e i r  m e n t a l  o u t l o o k  and f a m i l y  l i f e .
( i i i ) P r o t e c t i v e  C ream s.
P r o t e c t i v e  creams have o n l y  a l i m i t e d  p l a c e  i n  t h e  
p r o t e c t i o n  o f  th e  s k i n  from i r r i t a n t s  f o u n d  i n  t h e  s e w e r s .  
Recom m endat ions  have  a l r e a d y  b e e n  made i n  f a v o u r  o f  t h e  u se  
o f  g l o v e s  bu t  t h e r e  are  o c c a s i o n s  where t h e  b a re  h a n d s  w i l l  
s t i l l  have t o  be u s e d .  Only t h e n  have  b a r r i e r  creams a 
l i m i t e d  u s e ,  ana t h a t  i s  where  t h e  i r r i t a n t  i s  w a t e r  s o l u b l e .  
W ater  r e s i s t a n t  creams c o u l d  t h e n  be u s e d ,  b u t  a s  f a r  a s  o i l  
and t a r  a re  c o n c e r n e d ,  s i n c e  creams r e s i s t a n t  t o  t h e s e  
s u b s t a n c e s  are  w a t e r  s o l u b l e ,  no p r o t e c t i o n  c o u l d  be g i v e n  
by t h e i r  u s e  i n  s e w e r s  where w a t e r  i s  e v e r  p r e s e n t .
( x v )  p r o t e c t i o n  a g a i n s t  L e p t o s p i r o s i s .
Recommendations  have  a l r e a d y  b e e n  made i n  C h a p ter  V I I I .  
( v } T r a n s p o r t a t i o n  o f  Equipment t o  and fr o m  t h e  'Working A r e a .
The l o a d e d  h a n u - c a r t  u s e d  by sewermen w e i g h s  a p p r o x i ­
m a t e l y  1 %  c w t s .  I n  t h e  p a s t  t h e  v a r i o u s  team s  o f  t h r e e  men
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h a v e  m anhandled  t h e s e  v e h i c l e s  from t h e  d e p o t  to  t h e  w o r k in g  
a r e a  ana oack d a i l y .  On many o c c a s i o n s  t h e s e  j o u r n e y s  have  
i n v o l v e  a h e a v y  p u l l s  u p - h i l l .  I n  t h e  p a s t  few  y e a r s  two e x ­
army m otor  t r u c k s  have  b e e n  u s e d  i n  c e r t a i n  em ergency  j o b s ,  
b u t ,  i n  t h e  m a in ,  e a ch  team p r o c e e d s  t o  and from t h e  w o r k in g  
a r e a  on f o o t  ( c o m p l e t e  w i t h  b a r r o w ) .  I n  t h i s  e r a  o f  e f f i c i e n c y  
i n  i n d u s t r y  i t  w ould  app ear  a d v a n t a g e o u s  t o  e x p e r i m e n t  i n  t h e  
u s e  o f  j e e p s  and t r a i l e r s  f o r  t h e  more r a p i d  and l e s s  t e d i o u s  
t r a n s p o r t a t i o n  o f  men and m a t e r i a l s  t o  t h e  w ork ing  s i t e .
I l l . Pre-Employm ent and P e r i o d i c  M e d ic a l  E x a m i n a t i o n  o f  Sewermen.
In  t h e  p a s t ,  few/ i f  any p r e -e m p lo y m en t  m e d i c a l  e x a m in ­
a t i o n s  were c a r r i e d  o u t  on r e c r u i t s  t o  t h e  job  o f  sewermen.
The m ethod  o f  s e l e c t i o n  t e n d e d  t o  e n s u r e  t h a t  q u i t e  g ood  t y p e s  
o f  men, both  p h y s i c a l l y  ana m e n t a l l y ,  were r e c r u i t e d .  I t  d o e s  
n o t  f o l l o w  t h a t  t h o s e  men were f r e e  from p h y s i c a l  d e f e c t s  w h ic h  
m i g h t  break  down as  t h e  r e s u l t  o f  work i n  t h e  s e w e r s .
I n  t h e  l i g h t  o f  t h e  e a r l y  f i n d i n g s  o f  t h i s  i n v e s t i g a t i o n ,  
i t  was recommended t h a t  p r e -em p lo y m en t  m e d i c a l  e x a m i n a t i o n s  
s h o u l d  be c a r r i e d  o u t  on men s e l e c t e d  by t h e  fo rem en  a s  o t h e r ­
w i s e  s u i t a b l e  f o r  th e  j o b .  Out o f  t e n  men s e n t  f o r  e x a m i n a t i o n ,  
f o u r  were  t u r n e d  down, one b e c a u s e  o f  h y p e r p i e s i s ,  one on a c c o u n t  
o f  p e r f o r a t e d  e a r - d r u m s  and a h i s t o r y  o f  g a s t r i t i s ,  one on  
a c c o u n t  o f  v a r i c o s e  e czem a ,  and t h e  f o u r t h  b e c a u s e  o f  h i s  age  
and o s t e o - a r t h r i t i s  o f  t h e  lumbar s p i n e .  T h i s  l a s t  man was  
g r o s s l y  o v e r w e i g h t  and 'was c o n s i d e r e d  g e n e r a l l y  to  be a bad  r i s k  
i n  a s e w e r .
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The p r e -e m p lo y m e n t  e x a m i n a t i o n  was s i m i l a r  t o  t h a t  
c a r r i e d  o u t  on t h e  sewermen and i n c l u d e d  X -ra y  o f  c h e s t  and  
lum bar  s p i n e ,  and a f u l l  b l o o d  e x a m i n a t i o n .  The a d v a n ta g e  o f  
t h e  p r e -e m p lo y m e n t  e x a m i n a t i o n  i s  t h a t  a r e c o r d  i s  t h e n  a v a i l ­
a b l e  f o r  c o m p a r i s o n  s h o u l d  t h e  man have  t o  be e x a m in e d  i n  t h e  
c o u r s e  o f  a s u b s e q u e n t  i l l n e s s .  Such a r e c o r d  w o u ld  have  b e e n  
o f  i n f i n i t e  v a l u e  when one was c a l l e d  o u t  t o  s e e  two sewermen  
who were  i l l  p r i o r  t o  t h e  s t a r t  o f  t h i s  i n v e s t i g a t i o n .  I n  
t h e s e  i n s t a n c e s  th e  f a m i l y  d o c t o r  was  u n a b le  t o  g i v e  much 
h e l p  b e c a u s e  t h e s e  men had  o n l y  r e c e n t l y  moved t o  a new h o u s i n g  
a r e a  i n  t h e  c i t y  w i t h  c o n s e q u e n t  change o f  d o c t o r .
P e r i o d i c  e x a m i n a t i o n s  w o u ld  be u s e f u l  a t  s i x - m o n t h l y  or  
y e a r l y  i n t e r v a l s  i n  g i v i n g  an a s s e s s m e n t  o f  m inor  d e v i a t i o n s  i n  
h e a l t h .  Where s p e c i a l  worn h a s  t o  be  done i n  an e n v ir o n m e n t  
known t o  have  a t o x i c  h a z a r d ,  s p e c i a l  e x a m i n a t i o n s  c o u l d  be 
c o n d u c t e d  more f r e q u e n t l y .  A g a in ,  t h o s e  e x a m i n a t i o n s  c o u l d  
be u s e d  a s  a g u i a e  i n  d e t e r m i n i n g  w h e t h e r  a man was s t i l l  f i t  
f o r  employment a s  a sewerman when he was n e a r i n g  t h e  en d  o f  
h i s  s e r v i c e .  I f  a d e f e c t  were f o u n d  i n  such  a c a s e  and i t  was  
l i k e l y  t o  c a u s e  i n c a p a c i t y  i n  th e  job  o f  sewerman,  t h e n  i t  
w o u ld  be p o s s i b l e  t o  have th e  man t r a n s f e r r e d  t o  some o t h e r  
s u i t a b l e  employment b e f o r e  he was  s e r i o u s l y  d i s a b l e d  and  
f o r c e d  t o  r e t i r e  on m e d i c a l  g r o u n d s .  I t  s h o u l d  be p o s s i b l e  i n  
t h i s  way t o  red u ce  t h e  e f f e c t s  o f  d i s a b l i n g  i l l n e s s e s  w hich  
have  b een  so common among sewermen i n  t h e  p a s t .
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A g a in ,  i n c l u d e d  u n d e r  t h e  h e a d i n g  o f  p e r i o d i c  m e d i c a l  
e x a m i n a t i o n s  w ould  come a m e d i c a l  e x a m i n a t i o n ,  b e f o r e  t h e i r  
r e t u r n  t o  work, o f  a l l  sewermen who h a d  b e e n  o f f  i l l .  T h i s  i s  
c o n s i d e r e d  t o  be an e s s e n t i a l  p a r t  o f  t h e  m e d i c a l  s e r v i c e  b e c a u s e  
work i n  t h e  s e w e r s  i s  n o t  s u i t a b l e  f o r  t h e  r e h a b i l i t a t i o n  o f  t h e  
c o n v a l e s c e n t . An arrangem ent must  be made w hereby  sewermen can  
be r e h a b i l i t a t e d  i n  o t h e r  work f o r  s e v e r a l  w e ek s  a f t e r  a s e r i o u s  
' i l l n e s s  b e f o r e  t h e y  go back t o  t h e i r  fo r m e r  j o b .  a  sewerman  
n o t  f u l l y  r e c o v e r e d  from an i l l n e s s ,  o r  one s u f f e r i n g  from a 
d e f e c t  t o  su ch  a d e g r e e  as  t o  be a p a s s e n g e r  i n  t h e  squ ad  i s  
n o t  o n l y  a  d a n g er  t o  h i m s e l f  but  a l s o  a da n g er  t o  h i s  m a t e s .
I n  ” c a r r y i n g ” one man, th e  o t h e r  members o f  t h e  team  have  t o  
do l o n g e r  p e r i o d s  u n d erg ro u n d ,  t h e r e b y  g r e a t l y  i n c r e a s i n g  t h e i r  
r i s k  o f  i n j u r y ,  ana ,  s h o u l u  an a c c i d e n t  o c c u r ,  t h e  p a s s e n g e r  on 
t h e  t o p ,  i n  a t t e m p t i n g  t o  r e s c u e  h i s  m a t e s ,  may g e t  i n t o  d i f f i ­
c u l t i e s  h i m s e l f  and h en ce  a g r e a t e r  t r a g e d y  can r e s u l t .
I V .  Ag e  o f  R e c r u i t m e n t  and R e t i r a l  A g e .
I t  h a s  b e e n  shown t h a t  th e  job  o f  sewerman c a l l s  f o r  
t h e  e x p e n d i t u r e  o f  g r e a t  p h y s i c a l  e f f o r t  u n d e r  v e r y  d i f f i c u l t  
c o n d i t i o n s .  The human body once a d a p t e d  t o  t h e  n e e d s  o f  s p e c i a l  
c o n d i t i o n s  can c o n t i n u e  t o  work e f f i c i e n t l y  u n d er  t h o s e  c o n ­
d i t i o n s  f o r  a p r o l o n g e d  p e r i o d .  S i n c e  t h e  human m ach in e  o p e r ­
a t e s  m ost  e f f i c i e n t l y  b e tw e e n  the  a g e s  o f  20 and 35 y e a r s ,  i t  
seem s d e s i r a b l e  t h a t  men s h o u l d  be r e c r u i t e d  t o  t h e  work i n  t h e  
s e w e r s  a s  e a r l y  i n  t h a t  p e r i o d  a s  p o s s i b l e .  The worm i n  i t s e l f
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c a n n o t  u n d e r  any c i r c u m s t a n c e s  'be c o n s i d e r e d  a t t r a c t i v e ,  bu t  
an e f f o r t  must be made t o  r e c r u i t  men a t  l e a s t  u n d e r  t n e  age
o f  35-
Men i n  t h e i r  5 0 ’ s have  g o t  b e y o n d  t h e  s t a g e  o f  a d a p t i b -  
i l i t y  and c a n n o t  be e x p e c t e d  t o  s u r v i v e  l o n g  t h e  trauma and  
p h y s i c a l  s t r a i n  o f  t h e i r  new job  i n  the. s e w e r s .  Even men i n  
t h i s  a g e - g r o u p  w e l l  a d j u s t e d  t o  t h e  work a f t e r  y e a r s  o f  
e x p e r i e n c e  show s i g n s  o f  break-down i n  t h e i r  c a p a c i t y  f o r  work  
i n  th e  s e w e r s .
I t  h a s  b e e n  shown i n  t h e  p r e v i o u s  c h a p t e r  t h a t  20 t o  
25 y e a r s  a s  a sewerman p r o d u c e s  c e r t a i n  d e f e c t s  i n  th e  body  
w h ic h  r e n d e r  a man l e s s  a b l e  f o r  h i s  j o b .  One i s  c o n v i n c e d  t h a t  
no man b eyond  t h e  age o f  55 y e a r s  s h o u l d  be em p lo y ed  i n  t h e  
d a i l y  work o f  m a in t e n a n c e  w i t h i n  t h e  s e w e r s .  Beyond t h i s  age  
he  i s  a l i a b i l i t y  t o  h i m s e l f  and t o  h i s  m a t e s .
I n  o t h e r  j o b s  demanding s i m i l a r  c o u r a g e  and e n d u r a n c e ,  
a s  i n  th e  F i r e  s e r v i c e ,  s t e e l  e r e c t o r s ,  t h e  S e r v i c e s  i n  w a r t i m e ,  
and t h e  p o l i c e ,  c e r t a i n  a g e - l i m i t s  are  l a i d  down b e y o n d  w h ic h  a 
man i s  c o n s i d e r e d  t o  be u n f i t  f o r  s e r v i c e ,  Some men are  s t i l l  
c a p a b l e  o f  c o n t i n u i n g  t h e  p a r t i c u l a r  t y p e  o f  work even  when 
t h e y  r e a c h  t h e  r e t i r a l  a g e ,  b u t ,  s i n c e  e x p e r i e n c e  h a s  shown 
t h a t  e f f i c i e n c y  d e t e r i o r a t e s  q u i c k l y  a t  a g e s  b ey o n d  t h a t  optimum, 
i t  i s  t h e  r e c o g n i s e d  p r o c e d u r e  t o  p e n s i o n  a l l  men on r e a c h i n g  
t h e  u p p e r  age l i m i t .
In  t h e  c a s e  o f  sewermen, .  one i s  o f  t h e  o p i n i o n  t h a t  55 
s h o u l d  be t h e  u p p e r  age l i m i t .  A g a in ,  15 y e a r s ’ s e r v i c e  a s  a
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sewerman seems to  be th e  maximum l e n g t h  o f  s e r v i c e  p o s s i b l e  
w i t h o u t  c a u s i n g  m in or  d i s a b l e m e n t .  A f t e r  t h a t  s e r v i c e  t h e  
i n c i d e n c e  o f  d e l e c t s  r i s e s  so t h a t  by t h e  t im e  th e  25 y e a r s 1 
s e r v i c e  mark i s  r e a c h e d  m ajor  d e f e c t s  are  r e l a t i v e l y  f r e q u e n t  
among t h e s e  men. T w e n t y - f i v e  y e a r s 1 s e r v i c e  i s  recommended a s  
t h e  o u t s i d e  l i m i t  o f  t h e  e f f e c t i v e  w o rk in g  t i m e  o f  a sewerman.
At t h e  end o f  t h a t  t i m e  he s h o u l d  be g i v e n  a s m a l l  p e n s i o n  i n  
r e c o g n i t i o n  o f  h i s  s e r v i c e s ,  and t r a n s f e r r e d  t o  a l e s s  arduou s  
j o b  e l s e w h e r e  i n  t h e  C o r p o r a t i o n s  s e r v i c e .  T h i s  p r o c e d u r e  i s  
recommended i n  p r e f e r e n c e  to  r e t i r a l  on p e n s i o n ,  f o r  i t  i s  
im p o r t a n t  t h a t  t h o s e  men s h o u ld  c o n t i n u e  i n  s u i t a b l e  employment  
u n t i l  t h e  norm al  r e t i r i n g  age o f  65 o r  l a t e r .
D i f f i c u l t y  h a s  a r i s e n  d u r in g  t h e  p a s t  two y e a r s  i n  t h e  
p l a c e m e n t  o f  sewermen u n f i t  t o  c o n t i n u e  work i n  t h e  s e w e r s .
The number o f  j o b s  i n  t h e  Highways  D epartm ent s u i t a b l e  f o r  t h e s e  
men i s  v e r y  l i m i t e d ,  and hence  some o f  t h e  d i s a b l e d  sewermen  
h ave  had  t o  be a l l o w e d  t o  r e t i r e  on p e n s i o n  and s e e k  employment  
e l s e w h e r e .  On th e  w h o l e ,  t h e  v a r i o u s  C o r p o r a t i o n  D ep a r tm en ts  
are  s e p a r a t e  e m p lo y in g  u n i t s  and i t  i s  n o t  e a s y  t o  p e r s u a d e  one  
D epartm ent  t o  r e c r u i t  d i s a b l e d  e m p lo y e e s  from a n o t h e r .  A g a i n ,  
e v e n  a l t h o u g h  an e m p l o y e e ’ s u n f i t n e s s  f o r  h i s  fo rm er  work i s  
a t t r i b u t a b l e  t o  t h e  n a t u r e  o f  th e  work and he i s  t r a n s f e r r e d  t o  
a s u i t a b l e  j o b ,  i t  d o e s  n o t  f o l l o w  t h a t  h i s  wage l e v e l  w i l l  
rem ain  t h e  same a s  f o r m e r l y .  I t  i s  more u s u a l  f o r  t h e  em p loyee  
t o  be  p a i d  t h e  r a t e  f o r  th e  job  i n  h i s  new em ploym en t .  In  a 
f e w  i n s t a n c e s ,  t h e  D i s a b i l i t y  P e n s i o n  p a i d  b y  t h e  M i n i s t r y  o f
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N a t i o n a l  I n s u r a n c e  b r i n g s  t h e  new wage up t o  t h e  l e v e l  o f  t h a t  
o f  t h e  fo r m e r  em ploym ent .  T h i s ,  h o w e v e r ,  d o es  n o t  happen  i n  
a l l  c a s e  s •
A g a i n ,  i n  o r d e r  t o  a v o i d  u n r e s t  among e m p lo y e e s  i n  a 
p a r t i c u l a r  g r a d e  o f  work ,  i t  i s  u n w ise  t o  have  s e v e r a l  s c a l e s  
o f  w a g e - r a t e s  f o r  t h e  same w ork .  A c c o r d i n g l y ,  i t  h a s  b e e n  t h e  
e x p e r i e n c e  o f  s e v e r a l  sewermen t o  f i n d  t h a t  when th^rbecam e  
u n f i t  t o  c o n t i n u e  work i n  th e  s e w e r s  t h e y  vtere  o f f e r e d  a l t e r n a ­
t i v e  employment a t  a r e d u c e d  w e e k l y  w a g e .  I n  some i n s t a n c e s  
t h i s  l e d  t o  d o m e s t i c  f i n a n c i a l  h a r d s h i p .
The s u g g e s t i o n  o f  a s p e c i a l  p e n s i o n  t o  men who have  
c o m p l e t e d  1^ t o  20 y e a r s 1 s e r v i c e  as  sewermen w ould  e n s u r e  t h a t  
when t h e  em p loyee  was t r a n s f e r r e d  t o  a l t e r n a t i v e  employment  
t h e r e  would be no f a l l  i n  in com e .  There  a r e ,  h o w e v e r ,  p o s s i b l e  
d i f f i c u l t i e s  ana d e l a y s  i n  a c h i e v i n g  t h e  n e c e s s a r y  amendments to  
t h e  p r e s e n t  s u p e r a n n u a t i o n  schem e.
An a l t e r n a t i v e  method o f  s e c u r i n g  a s o l u t i o n  t o  t h i s  
p r o b le m  w ould  be f o r  a c e r t a i n  group o f  j o b s  t o  be r e s e r v e d  
f o r  sewermen who had  c o m p l e t e d  t h e  r e q u i r e d  s e r v i c e  i n  t h e  
s e w e r s  o r  had t o  r e t i r e  from t h a t  employment p r e m a t u r e l y  on 
a c c o u n t  o f  d i s a b i l i t y  a t t r i b u t a b l e  t o  t h e  n a t u r e  o f  t h a t  work .  
J o b s  w hich  m ig h t  be s u i t a b l e  f o r  s c h e d u l i n g  as  f i t t e d  f o r  fo r m e r  
sewermen are  weighman i n  t h e  W e i g h t s  and M easures  D e p a r tm e n t ,
s w i n g - b r i d g e  a t t e n d a n t .
The number  o f  p o s t s  i n  t h e s e  c a t e g o r i e s  i s  s m a l l ;  and
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t h u s  i n  t h e  c o u r s e  o f  a few y e a r s  when f i l l e d  by r e t i r e d  
sewermen t h e r e  woulu  be no problem  o f  d i f f e r e n t i a l  r a t e s  o f  
p a y .  Sewermen w o u ld  t h e n  be a b l e  t o  c o n t i n u e  i n  th e  C orp or ­
a t i o n ’ s employment a t  t h e  same r e m u n e r a t i o n  u n t i l  t h e y  r e a c h e d  
t h e  normal r e t i r a l  age  o f  65 o r  l a t e r .  T h e r e a f t e r  t h e y  c o u l d  
r e t i r e  on f u l l  s u p e r a n n u a t i o n  p e n s i o n .
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C o n c l u s i o n s .
In  c a r r y i n g  o u t  t h i s  i n v e s t i g a t i o n  one h a s  had  th e  
o p p o r t u n i t y  o f  s t u d y i n g  l i f e  i n  an u n d e r w o r l d ,  known o n l y  t o  
a few  w o r k e r s  i n  t h e  c i t i e s  and t o w n s h i p s  t h r o u g h o u t  t h e  
c i v i l i s e d  w o r l d .  That men s h o u l d  have  t o  work u n d e r  su ch  c o n ­
d i t i o n s  and w i t h  such p r i m i t i v e  m eth o d s  i n  t h i s  T w e n t i e t h  
C e n tu r y  seem ed a t  f i r s t  u n b e l i e v a b l e ,  but  "with more s t u d y  o f  
t h e  w o r k in g  e n v ir o n m e n t  i t  r e a d i l y  became a p p a re n t  t h a t  m ajor  
o b s t a c l e s  l a y  i n  t h e  p a t h  t o  e a r l y  improvement o f  t h e s e  
c o n d i t i o n s .
By s t u d y i n g  t h e  e n v ir o n m e n t  i t  was  p o s s i b l e  t o  d e f i n e  
c e r t a i n  f a c t o r s  l i k e l y  t o  make an im p a c t  on t h e  body m echanism s  
o f  t h e s e  w o r k e r s .  The m e d i c a l  e x a m i n a t i o n s  c o n d u c t e d  on th e  
sewermen r e v e a l e d  v a r i o u s  d e f e c t s  w h ich  have  b e e n  d i s c u s s e d  i n  
t h e  p r e v i o u s  c h a p t e r s .  I n  e s t a b l i s h i n g  t h a t  t h e  c a u s e  o f  many 
o f  t h e s e  d e f e c t s  was  i n t i m a t e l y  c o n n e c t e d  w i t h  t h e  e n v ir o n m e n t  
i n  w hich  t h e  work was  done,  a r e l a t i o n s h i p  b e tw e en  h e a l t h  and  
o c c u p a t i o n  was p r o v e d  i n  t h e  c a s e  o f  Glasgow sewermen.
An o p p o r t u n i t y  h a s  been t a k e n  t o  make c e r t a i n  recom­
m e n d a t i o n s  d e s i g n e d  t o  improve t h e  w o rk in g  c o n d i t i o n s  and  
t h e r e b y  t h e  h e a l t h  o f  t h e s e  u n d e rg r o u n d  w o r k e r s .  I t  s u r e l y  i s  
n o t  t o o  much t o  asm t h a t  t h e s e  few men, on whom depends  t h e  
smooth  ru n n in g  o f  t h e  c i t y ’ s d r a in a g e  s y s t e m ,  be g i v e n  f a c i l ­
i t i e s  ana c o n d i t i o n s  o f  s e r v i c e  com parable  w i t h  t h o s e  made
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a v a i l a b l e  t o  w o r k e r s  i n  many b r a n c h e s  o f  i n d u s t r y  a t  th e  
p r e s e n t  t i m e .
B E I E £ B N C £ S .
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No .  5
Common s o w e r s  i n  G lasgow  i n  th e  Year  1 8 1 6 .  
The l o c a t i o n  o f  s e w e r s  i s  shown i n  r e d  
on a  p h o t o s t a t  co p y  o f  a P l a n  o f  G lasgow  
d a t e d  1790? h o u s e d  i n  t h e  P e o p l e ' s  P a l a c e ,  
G lasgow  G reen .
G lasgow  Main Dra inage  S y s te m  ( 1 9 1 1 ) .
A d d i t i o n a l  i n t e r c e p t i n g  s e w e r s  have  b e e n  
c o n s t r u c t e d  i n  t h e  new h o u s i n g  a r e a s  h u t  
t h e s e  are  t r i b u t a r i e s  o f  t h e  main s y s t e m  
shown i n  t h i s  Map.
L o c a t i o n  o f  Glasgow s e w e r s  where t h e  a tm o sp h er e  
i s  known t o  he d a n g e r o u s .
L o c a t i o n  o f  s e w e r s  known t o  h a r h o u r  r a t  v e c t o r s  
o f  l e p t o s p i r a l  i n f e c t i o n .
P l a n  o f  G lasgow  ( 1 9 4 8 ) .  S e w e rs  a r e  l o c a t e d  












































































































map Mo. 1 .
L i s t  o f  Common S e w e rs  i n  Glasgow p r e v i o u s  t o  A p r i l ,  1 6 1 6 .
E x t r a c t  from C l e l a n d ’ s 11 A n n a ls  o f  G la sg o w ” .
The f o l l o w i n g  i s  a p a r t i c u l a r  d e s c r i p t i o n  o f  t h e  Common
S e w e r s ,  w h ic h  were form ed  w i t h i n  t h e  R o y a l t y  p r e v i o u s  t o  A p r i l ,
1 8 1 6 J-
A l b i o n  S t r e e t  ( N o r t h )  -  The s e w e r  i n  t h i s  s t r e e t  o r i g i n a t e s  a t  
t h e  Canon S t r e e t  Sewer and t e r m i n a t e s  a t  t h e  n o r t h  s i d e  
o f  th e  I n d e p e n d e n t  C h a p e l .
A r g y le  s t r e e t  -  A s e w e r  commences i n  t h i s  s t r e e t ,  ab ou t  s i x t y  
y a r d s  e a s t  from R o b e r t s o n  S t r e e t ,  and runs  e a s t  t i l l  
i t  j o i n h  t h e  s ew e r  i n  J a m a ic a  S t r e e t .  A n o th er  sev^er 
commences a t  M i l l e r  S t r e e t ,  and r u n s  w e s t  t i l l  i t  j o i n s  
t h e  J a m a ic a  S t r e e t  Sewer,  c r o s s i n g  u n d e r n e a t h  S t .  E n o c h ’ s 
B urn.
B r id ge  g a t e  S t r e e t  -  A sew e r  t h i r t y  y a r d s  l o n g  i s  form ed  on t h e  
n o r t h  s i d e  o f  t h e  s t r e e t ,  t e r m in a t in g -  i n  t h e  S t o c k w e l l  
S t r e e t  S ew er .  A s i m i l a r  s ew e r  i s  form ed on t h e  s o u t h  
s i d e  o f  t h e  s t r e e t ,  t e r m i n a t i n g  i n  th e  M e r c h a n t s 1 H a l l  
Lane Sew er .
Brunswick  S t r e e t  -  A sew er  commences a t  W i l s o n  S t r e e t  and  
t e r m i n a t e s  a t  Bru nsw ick  P l a c e .
Buchanan s t r e e t  -  The sew e r  i n  t h i s  s t r e e t  r e c e i v e s  t h e  w a t e r  
from G e o r g e ’ s S t r e e t  Sewer ana c a r r i e s  i t  down t o  
A r g y le  S t r e e t
C a n d l e r i g g  S t r e e t  -  The s ew e r  r u n s  a l o n g  t h e  whole  l e n g t h  o f  
t h i s  s t r e e t .
Canon s t r e e t  -  a sew e r  o r i g i n a t e s  a t  t h e  C a n d l e r i g g  S t r e e t  and 
t e r m i n a t e s  10 y a r d s  e a s t  from N orth  A l b i o n  S t r e e t .
C h a r l o t t e  S t r e e t  -  The wide  p a r t  o f  t h i s  s t r e e t  h a s  a s m a l l  
sew e r  w h ic h  t e r m i n a t e s  i n  th e  Cam lach ie  Burn.
Cochrane s t r e e t  -  The s ew e r  i n  t h i s  s t r e e t  commences a t  th e  
e a s t  s i d e  o f  F r e d e r i c k  S t r e e t  and t e r m i n a t e s  a t  t h e  
e n t r y  t o  t h e  George I n n  S t a p l e s  ( C i t y  Cham b ers) .
F r e d e r i c k  S t r e e t  ( S o u t h )  -  The s ew e r  i n  t h i s  s t r e e t  co m m u n ica te s  
w i t h  t h e  s e w e r  i n  th e  s o u t h  s i d e  o f  G e o r g e ’ s S q u a r e .
G a l lo w g a t e  S t r e e t  -  A sew er  commences a t  t h e  C ro ss  and r u n s  
down t o  t h e  M o l i n d i n a r  Burn.
G a l l o w g a t e  S t r e e t  -  A s e w e r  i s  form ed  i n  t h i s  s t r e e t  from t h e  
M o l i n d i n a r  Burn t o  th e  e a s t  s i d e  o f  Campbel l  s t r e e t .
G e o r g e ’ s S t r e e t  -  A sew er  commences a t  t h e  e a s t  s i d e  o f
Balmano S t r e e t  and runs  w e s t  t o  S t .  G e o r g e ’ s Church.
G e o r g e ’ s S q u a re ,  e a s t  s i d e  -  A sew er  i s  form ed b e h i n d  t h e  
B u i l d i n g s ,  i t  runs  from G e o r g e ’ s S t r e e t  t o  Cochrane  
S t r e e t  Sew er .
-  8 -
George ’ s Square , sou  th, s i  as -  The s ew er  i n  t h i s  s t r e e t
o r i g i n a t e s  a t  th e  Oueen S t f e e t  Sewer and t e r m i n a t e s  a t  
t h e  e a s t  s i d e  o f  F r e d e r i c k  s t r e e t .
G e o r g e ’ s s q u a r e ,  n o r t h  s i d e  -  a s ew e r  i s  form ed  i n  f r o n t  o f
t h e  B u i l d i n g s ,  and a l s o  b e t w e e n  t h e  B u i l d i n g s  and O f f i c e s ;  
t h e  l a t t e r  r u n s  t o  N o r th  Hanover  s t r e e t .
Hanover s t r e e t  ( s o u t h )  -  a branch  from t h e  sew e r  i n  Ingram
S t r e e t ,  r u n s  n o r t h w a r d s ,  and t e r m i n a t e s  abou t  t h e  c e n t r e  
o f  M anhattan  B u i l d i n g s .
Hanover s t r e e t  ( n o r t h )  -  a s ew e r  i s  form ed i n  t h i s  S t r e e t ,
from t h e  u p p e r  e n a  o f  t h e  B u i l d i n g s ,  and t e r m i n a t e s  i n  
t h e  s e w e r ,  n o r t h  s i d e  o f  G e o r g e ’ s S t r e e t .
High S t r e e t  -  A sew er  from th e  T o n t i n e  Court runs  down t i l l  
i t  j o i n s  t h e  G a l l o w g a t e  Sewer on t h e  n o r t h  s i d e  o f  
t h a t  s t r e e t .
Howard s t r e e t  -  The s ew er  i n  t h i s  S t r e e t  o r i g i n a t e s  a t  S t .  
mnoch’ s B urn ,  ana t e r m i n a t e s  a l i t t l e  t o  t h e  e a s t  
s i d e  o f  M axw el l  s t r e e t .
Ingram. S t r e e t  -  A b r a n c h  from t h e  u p p e r  s e w e r  i n  Q,ueen S t r e e t  
ru n s  a l o n g  Ingram  s t r e e t ,  t o .  t h e  e a s t  s i d e  o f  H u t c h e s o n  
S t r e e t .
Jamaica  S t r e e t  -  The aewer o r i g i n a t e s  a t  t h e  R i v e r ,  a t  t h e
e a s t  s i d e  o f  t h e  B r i d g e ,  and t e r m i n a t e s  i n  A r g y le  S t r e e t .
k i n g  S t r e e t  -- The s e w e r  i n  t h i s  s t r e e t  o r i g i n a t e s  a t  t h e  
M a r k e t s ,  and t e r m i n a t e s  a t  th e  Market Lane S ew er .
Market Lane -  T h i s  sew er  o r i g i n a t e s  a t  th e  B r i d g e g a t e  S t r e e t ,  
and t e r m i n a t e s  a t  the  M o l i n d i n a r  Burn.
M er c h a n ts ’ H a l l  Lane -  A sew er  i s  form ed  i n  t h i s  S t r e e t  from  
t h e  B r i d g e g a t e  S t r e e t  t o  th e  R i v e r .
M i l l e r  S t r e e t  -  A s ew e r  i s  form ed i n  t h i s  S t r e e t  from Ingram  
S t r e e t  t o  A r g y l e  S t r e e t .
Montrose s t r e e t  -  The s ew e r  i n  t h i s  S t r e e t  commences ,at th e  
n o r t h  s i d e  o f  Cochrane S t r e e t ,  ru n s  down t o  Ingram  
S t r e e t ,  and j o i n s  th e  C a n d l e r i g g  S t r e e t  S ew er .
Qjieen S t r e e t  -  A sew e r  commences about  s i x t y  y a r d s  s o u t h  from  
Ingram  S t r e e t  ana j o i n s  t h e  s ew e r  i n  A rgy le  S t r e e t .
A n o th e r  s e w e r  i n  Q,ueen S t r e e t  commences a t  th e  n o r t h  
e n d  o f  t h e  w e s t  s i d e  o f  G e o r g e ’ s Square and r u n s  down 
t o  t w e n t y  y a r d s  s o u t h  o f  t h e  T h e a t r e ;  i t  t h e n  r u n s  
a c r o s s  i n  an o b l i q u e  d i r e c t i o n ,  and j o i n s  th e  Buchanan  
S t r e e t  Sewer a t  f i f t e e n  y a r d s  n o r t h  from  Gordon S t r e e t .
Qneen s t r e e t  ( n o r t h )  -  A s ew e r  commences a t  t h e  n o r t h  en d  o f  
t h i s  S t r e e t ,  and t e r m i n a t e s  i n  t h e  G e o r g e ’ s S t r e e t  
Sew er .
R o b e r t s o n  s t r e e t  -  The s o u t n  end  o f  t h i s  s e w e r  i s  c o n n e c t e d  
w i t h  t h e  R i v e r ,  and t e r m i n a t e s  about  f o r t y - t w o  y a r d s  
n o r t h  from  t h e  p l a n e  o f  t h e  b u i l d i n g s  ox T r a x a l g a r  P l a c e  .
S a l t m a r k e t  S t r e e t  -  The s ew er  i n  t h i s  s t r e e t  o r i g i n a t e s  a t  t h e  
n o r t h  s i d e  o f  t h e  B r i d g e g a t e  S t r e e t  ana t e r m i n a t e s  i n  
t h e  M o l i n d i n a r  Burn.
-  ^  -
S t .  B n o c h ' s  Burn -  The Burn i s  a r c h e a  and made i n t o  a s ew e r ,  
from Gordon s t r e e t  n o r th w a r d s  t o  f i f t y  y a r d s  s o u t h  
from B a th  s t r e e t ,  ana from Gordon S t r e e t  sou th w ard ,  
one h u n d r e d  and n i n e t y - t w o  y a r d s .
S t .  G e o r g e ’ s P l a c e  -  a Branch from th e  Buchanan s t r e e t  Sewer  
r u n s  a l o n g  t h e  s o u t h  s i d e  o f  S t .  G e o r g e ’ s P l a c e .
S t .  N i c h o l a s ’ S t r e e t  -  The sew er  i n  t h i s  S t r e e t  commences a 
l i t t l e  t o  t h e  w e s t  o f  W eaver  S t r e e t ,  and t e r m i n a t e s  
i n  a  G arden ,  on t h e  e a s t  s i d e  o f  K irk  S t r e e t .
S t .  V i n c e n t  S t r e e t  -  The s ew er  i n  t h i s  S t r e e t  commences a t  the  
e a s t  s i d e  o f  S t .  V i n c e n t  L ane ,  ana t e r m i n a t e s  i n  t h e  
Buchanan S t r e e t  Sewer.
S t .  V i n c e n t  S t r e e t  ( w e s t )  -  Two B r a n c h e s  from Buchanan S t r e e t
Sewer are forme a i n  t h i s  S t r e e t ;  t h e y  t e r m i n a t e
n e a r l y  a t  S t .  B n o c h ’ s Burn.
S l a u g h t e r  House -  The whole  L anes  ar  P a s s a g e s  l e a d i n g  t o  t h e  
H i l l i n g - B o o m s  have s e w e r s  form ed u n d e r  them .
S t i r l i n g ’ s Hoad -  A sew er  i s  form ed  i n  trie h o l l o w  g r o u n d ,
a l i t t l e  t o  t h e  s o u t h  o f  th e  Roar; i t  ru n s  e a s t w a r d  
t o w a r d s  T a y l o r  s t r e e t ,  one hu ndred  and n i n e t y - t w o  f e e t .
S t o c k w e l l  s t r e e t  -  The s ew e r  i n  t h i s  S t r e e t  c o n n e c t s  i t s e l f  
w i t h  t h e  R i v e r  a t  t h e  w e s t  s i d e  o f  t h e  B r i d g e .
Town’ s H o s p i t a l  Lane -  a s ew er  o r i g i n a t i n g  a t  th e  R i v e r  ru n s
a l o n g  t h e  e a s t  Boundary o f  t h e  H o s p i t a l .
Trongate  -  a s e w e r  i s  forme a i n  t h i s  S t r e e t  from S t o c k w e l l  
S t r e e t  t o  C a n d l e r i g g  S t r e e t .
Wilson S t r e e t  -  The s ew er  i n  t h i s  S t r e e t  commences a t  t h e
C a n d l e r i g g  s t r e e t  Sewer ,  and t e r m i n a t e s  a t  t h e  c e n t r e  
o f  B ru n sw ick  S t r e e t .
York S t r e e t  -  The s o u t h  e n d  o f  t h i s  Sew er  i s  c o n n e c t e d  w i t h  
t h e  R i v e r  ana  t e r m i n a t e s  a b o u t  40 y a r d s  s o u t h  from  
A n d e r s t  on W a l k .
C H A R T S .
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Appendix A -  C h a p t e r  I V .
AT MO SP Hijj A i C STUDIES IN  SEWEA3.
Method o f  I n v e s t i g a t i o n .
The equ ip m en t u s e d  c o n s i s t e d  o f  a g lo h e  th erm om eter ,  
w et and d ry  h u lh  th er m o m e te r ,  s l i n g  p s y c h r o m e te r ,  s i l v e r e d  
k a t a  th er m o m e te r ,  s t o p - w a t c h ,  and th erm os f l a s k .
A p i e c e  o f  woou w as w edged .a c r o s s  th e  sew er as  h ig h  as  
p o s s i b l e  and t o  t h i s  was s lu n g  th e  g lo b e  th erm om eter . S im i la r  
w ed ges  w ere f i x e d ,  f o r  th e  w et and dry b u lb  therm om eter and th e  
k a t a th e r m o m e te r . The in s t r u m e n t s  were a d j u s t e d  so t h a t  t h e i r  
b u lb s  w ere  su sp e n d e d  a t  a p p r o x im a te ly  h a lfw a y  b e tw een  th e  
l e v e l  o f  t h e  sew age and th e  r o o f  o f  t h e  s ew e r .  . In  th e  m a j o r i t y  
o f  i n s t a n c e s  th e  i n v e s t i g a t i o n s  were c a r r i e d  out i n  sew ers  in  
w h ich  men w ere w o r k in g .
The th erm o m eter  r e a d in g s  w ere ta k e n  by means o f  
i l l u m i n a t i o n  from  an e l e c t r i c  h a n a - t o r c h .  I n  th e  c a se  o f  th e  
s i l v e r - e a  k a ta th e r m o m e te r ,  th e  s i l v e r e d  b u lb  was c a r e f u l l y  h e l d  
i n t o  th e  th er m o s  f l a s k  c o n t a i n i n g  b o i l i n g  w a te r  u n t i l  th e  upper  
r e s e r v o i r  o f  t h e  in s tr u m e n t  was t w o - t h i r d s  f u l l  w i t h  th e  a l c o h o l .  
The s i l v e r e d  b a se  was c a r e f u l l y  d r ie d  and th e  tim e ta k en  f o r  t h e  
a l c o h o l  l e v e l  t o  f a l l  from  1^0° t o  12^° F a h r e n h e i t ,  m easu red  on 
a s t o p - w a t c h .  I n  ohe f i r s t  few t r i a l s  an e f f o r t  was made t o  
ta k e  th e  a v e r a g e  o f  f i v e  r e a d in g s  on th e  k a t a ,  out t h i s  was 
fou n d  t o  be im p r a c t i c a b l e  a s  i t  was fo u n d  t h a t  c o n d i t i o n s  i n  a 
sew er ch an ged  so  r a p i d l y  t h a t  t h e s e  r e a a i n g s  bore no c l o s e  
a p p r o x im a t io n  t o  e a c h  o t n e r .  E x a c t ly  th e  same t e c h n iq u e  was
-  l u  -
f o l l o w e d  i n  e a ch  s e r i e s  o f  r e a d i n g s .  The k a t a  r e a d in g  was 
ta k e n  f i r s t ,  t h e n  th e  s l i n g  h y g r o m e te r ,  th e  w et and dry h u lh  
th erm om eter , and , f i n a l l y ,  th e  g lo b e  therm om eter  (when i t  was 
u s e d ) .  The a p p a r a tu s  was s e t  up a s  a l r e a d y  d e s c r ib e d  and 
a l lo w e d  t o  s t a n d  i n  t h e  sew er  f o r  about h a l f - a n - h o u r  b e fo r e  
any r e a d in g s  w ere  t a k e n .  The c o v e r  o v e r  t h e  manhole a t  ea ch  
end o f  th e  s e c t i o n  i n  w h ich  r e a d in g s  w ere b e in g  ta k en  was 
removed th r o u g h o u t  th e  p r o c e e d i n g s .
The c a l c u l a t i o n  o f  th e  v a r i o u s  r e s u l t s  from th e  r e a d ­
in g s  r e c o r d e d  w as c a r r i e d  out by means o f  th e  t e c h n iq u e  o u t ­
l i n e d  i n  M .E .O . War Memorandum No. 17 (E n v iro n m en ta l  Warmth 
and i t s  M e a su r e m e n t) .
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A p p en d ix  B -  C h ap ter  V I . 
ACCIDENTS TO SEWEiMlSN.
( a )  I n j u r i e s .
( 1 )  I 9 2 9  -  One s e w e i m a n  s u s t a i n e d  a  c r u s h  i n j u r y  t o
h i s  t e s t i s  c a u s e d  b y  t h e  f a l l i n g - i n  o f  t h e  w a l l  
o f  a  s e w e r .  A r i s i n g  t h e r e f r o m  he  d e v e l o p e d  a  
h y d r o c o e l e .  T h i s  c o n d i t i o n  s t i l l  r e q u i r e s  
p e r i o d i c  t r e a t m e n t .
( 2 )  1 9 3 1  -  One man w a s  w a s h e d  t h r o u g h  a  s e w e r  a s  t h e
r e s u l t  o f  a  s u d d e n  r u s h  o f  s t o r m  w a t e r .  He 
e s c a p e d  w i t h  o n l y  s l i g h t  a b r a s i o n s  a n a  s h o c k .
( 3 )  1 9 3 9  -  A s e w e r m a n  s u s t a i n e d  b r u i s i n g  o f  t h e  r i b s  
a s  t h e  r e s u l t  o f  f a l l i n g  i n  t h e  s e w e r  i n  w h i c h  
h e  w a s  w o r k i n g .
( 4 )  1 9 4 1  -  W h i l e  w o r k i n g  a t  t h e  b o t t o m  o f  a  m a n h o l e  a
s e w e r m a n  w a s  h i t  on t h e  h e  a n  b y  a b r i c k  w h i c h  
f e l l  f r o m  t h e  w a l l .  He s u f f e r e d  f r o m  c o n c u s s i o n  
a n d  w a s  o f f  w o r k  f o r  one  w e e k .
( 5 )  I n  1 9 4 4 ,  w h i l e  a  n i g h t - s h i f t  s q u a d  w e r e  h a v i n g  a
m e a l  i n  t h e i r  p o r t a b l e  s h e l t e r  i n  G o r d o n  S t r e e t ,  
a  m o t o r  v a n  c r a s h e d  t h r o u g h  t h e  s h e l t e r  c a u s i n g  
o n e  s e w e r m a n  t o  h a v e  a  f r a c t u r e  o f  t h e  p e l v i s  
a n d  a n o t h e r  s e w e r m a n  t o  s u s t a i n  b r u i s i n g  o f  h i s  
b a c k .
( 6 )  I n  I 9 4 9  a  s e w e r m a n  f r a c t u r e d  a r i b  a s  t h e  r e s u l t
o f  f a l l i n g -  i n  a s e w e r .
( b )  G a s s i n g .
( 1 )  19  30 -  One s e w e r m a n  g a s s e d  i n  W a t s o n  S t r e e t  S e w e r .
P a t i e n t  w a s  o f f  w or k  f o r  o n e  w e e k  t h e r e a f t e r .
( 2 )  19  33 -  One s e w e r m a n  o v e r c o m e  b y  g a s  i n  A rdgow an
S t r e e t  S e w e r .  Hem oved  u n c o n s c i o u s  t o  V i c t o r i a  
I n f i r m a r y  w h e r e  he  w a s  d e t a i n e d  f o r  two  d a y s .
( 3 )  1 9 3 7  ~ One s e w e r m a n  g a s s e d  i n  S t .  R o l l o x  S e w e r .
The s y m p to m s  s u g g e s t  t h a t  t h e  g a s  h e r e  w a s  
h y d r o g e n  s u l p h i d e  .
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( 4 )  1942  -  Two se w e m e n  d ie  a and f i v e  were a f f e c t e d
by g a s s i n g  w h i le  r e p a i r i n g  a breakdown in  
B a r r o w f i e l d  S t r e e t  S ew er. Two o f  th e  men were  
d e t a i n e d  i n  th e  R oya l I n f ir m a r y  f o r  a p e r io d  
o f  1 4  d a y s .  Carbon m o n o x ia e ,  ammonia, b e n z e n e ,  
and o t h e r  v o l a t i l e  h y d r o -c a r b o n s  appear to  have  
b e e n  t h e  ca u se  h e r e  a s  th e  sew er  d r a in s  tr a d e  
w a ste  from  P rovan  d a s  and Chem ical Works.
( 5 )  1 9 4 9  -  M iln p ark  S t r e e t  Sewer was r e s p o n s ib le  f o r
one c a s e  o f  sew er  g a s  p o i s o n i n g .  The p a t i e n t  
h ad  h a e m a te m e s is  and m elen a  d u rin g  th e  a cu te  
s t a g e  o f  h i s  i l l n e s s  i n  th e  W estern  I n f ir m a r y .
( 6) .1 9 4 4  -  Two men 'were g a s s e d  i n  Cromwell S t r e e t
Sewer and w ere d e t a in e d  i n  th e  'Western In f ir m a r y  
f o r  t e n  d a y s .  They had  b een  c l e a r i n g  a chokage  
i n  t h e  s e w e r .  I t  was e s t a b l i s h e d  t h a t  the fumes  
a r o s e  from  b e n z o l  w h ich  had e n t e r e d  th e  sew er  
from  a n ea rb y  g a r a g e .
( 7 )  1950  -  One sewerman was overcom e and two s l i g h t l y  
a f f e c t e d  by fumes w h i l e  w orking  i n  N e lso n  s t r e e t  
Sew er a t  n i g h t .  The fum es were th o u g h t  t o  
have  o r i g i n a t e d  from tr a d e  w a s te  e n t e r i n g  th e  
sew e r  from  a f l o u r  m i l l .
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A ppendix  C -  C h a p t e r  Y I I . 
PREVENTION OP LEPTGSPIRML I N A C T I O N .
Sample o f  Card, i s  s u e  a  t o  G l a s g o w  S e w e r m e n ; -
CORPORATION OP GLASGOW
INSTRUCTIONS TO MEN WORKING IN SEWEES
Name; A d a r e s s : O c c u p a t i o n ;
P r e c a u t i o n s  a g a i n s t  R i s k  o f  L e j t o s p i r a l  J a u n d i c e  .
1 .  A f t e r  l e a v i n g  a  s e w e r ,  t h e  h a n d s  a n d  f o r e a r m s  s h o u l d
a l w a y s  h e  t h o r o u g h l y  w a s h e d  w i t h  s o a p  an d  warm w a t e r * .  
T h i s  s h o u l d  a l s o  be d one  b e f o r e  t a k i n g  any  f o o d  o r  d r i n k .  
On no a c c o u n t  s h o u l d  f o o d  o r  d r i n k  be h a n d l e d  b e f o r e  
w a s h i n g  t h e  h a n d s .
2 .  P a r t i c u l a r  c a r e  s h o u l a  be  t a k e n  t o  w a s h  t h o r o u g h l y  any
c u t ,  s c r a t c h  o r  a b r a s i o n  o f  t h e  s k i n  a s  s o o n  a s  p o s s i b l e ,  
w h e t h e r  t h e  i n j u r y  w a s  s u s t a i n e d  on  t h e  work o r  n o t .  
I m m e d i a t e l y  a f t e r  w a s h i n g ,  an  a n t i s e p t i c  s h o u l d  be  t h e n  
a p p l i e d  t o  t h e  a f f e c t e d  p a r t  w i t h  a  c l e a n  p i e c e  o f  c l o t h  
o r  c o t t o n  w o o l  a n d  t h e  w ou n d  p r o t e c t e d  w i t h  a  s t r i p  o f  
g a u z e  c o m p l e t e l y  c o v e r e d  w i t h  a d h e s i v e  p l a s t e r .  The 
w o u n d  s h o u l d  b e  k e p t  c o v e r e d  u n t i l  i t  i s  q u i t e  h e a l e d .  
S u i t a b l e  a n t i s e p t i c  g a u z e  a n d  a d h e s i v e  p l a s t e r  a r e  
s u p p l i e d ,  f o r  u s e .
3» A v o i d  r u b b i n g  n o s e  o r  m o u th  w i t h  t h e  h a n d s  d u r i n g  w o r k .
4 . s e e  t h a t  y o u r  f o o d  i s  p r o p e r l y  w r a p p e d  up  i n  a  c l e a n
p a p e r  b e f o r e  l e a v i n g  f o r  y o u r  work a n d  n e v e r  o p e n  t h e  
p a r c e l  o f  f o o d  u n t i l  t h e  h a n u s  h a v e  b e e n  t h o r o u g h l y  
w a s h e d  a n d  d i s i n f e c t e d .
5 .  K e e p  t h i s  c a r d  i n  a  s a f e  p l a c e  a n d  w h e n  y o u  h a v e  o c c a s i o n
t o  g o  t o  y o u r  d o c t o r  o r  t o  a  h o s p i t a l  on a c c o u n t  o f  
i l l n e s s ,  show t h e  c a r d  a n d  make s u r e  t h a t  t h o s e  a t t e n d ­
i n g  y o u  know y o u r  o c c u p a t i o n .
A .S .M . M a cg reg o r ,
M e d ic a l  O f f i c e r  o f  H e a l t h .  
J a n u a r y ,  1 9 3 8 .
Thom as  S o m e r s ,
M.O.w . & C ity  Eng.
*The w a t e r  s h o u l d  be  h e a t e d  on t h e  c h a u f f e r  i n  t h e  
u t e n s i l  p r o v i d e d  f o r  t h a t  p u r p o s e .
-  20 -
Appendix I) -  Chapter T i l l .
CLINICAh BXaMIH AT I  OH Q x*'1 SAYsBimtBN.
( a) Method o f  B lo o d  E x a m in a t io n .
Two m i l l i l i t r e s  o f  w hole  b lo o d  were w ithdrawn from  
th e  m edian  b a s i l i c  v e i n  o f  ea ch  man and c o l l e c t e d  i n  a b o t t l e  
c o n t a i n i n g  f o u r  mgm. Y Y introbe's  S o l u t i o n  i n  c r y s t a l l i n e  form , 
w it h  w h ich  t h e  sam ple w as c a r e f u l l y  m ix e d .  The s y r i n g e s ,  
n e e d l e s  and b o t t l e s  w ere  dry s t e r i l i s e d  i n  an a u t o c la v e  b e fo r e  
u s e ,  and c o m p r e s s io n  o f  th e  arm was m a in t a in e d  o n ly  f o r  a few  
s e c o n d s  t o  p e r m it  o f  e a s y  e n t r y  o f  th e  n e e d le  i n t o  th e  v e i n .  
Each man had  b e e n  c o m p le t e ly  a t  r e s t  f o r  h a l f - a n - h o u r  b e fo r e  
th e  b lo o d  w as rem oved . The s a m p le s  were removed b e tw een  t h r e e  
and f o u r  p .m . i n  th e  day so t h a t  a t  l e a s t  two h o u rs  had  
e l a p s e d  s i n c e  th e  co n su m p tio n  o f  a m e a l .  A l l  o f  th e  sp ec im en s  
were e x a m in ed  w i t h i n  12 h o u r s  -  i n  th e  m a j o r i t y  o f  i n s t a n c e s ,  
th e  i n t e r v a l  b e tw e e n  o b t a i n i n g  th e  sp ec im en s  and t h e i r  
e x a m in a t io n  was l e s s  th a n  two h o u r s .
The h a e m o g lo b in  was e s t i m a t e d  by means o f  a Spekker  
A b s o r b io m e te r , u s i n g  t h e  a l k a l i n e  h a e m a t in  m ethod. 0 .0 5  ccm. 
o f  b lo o d  i s  m ixed  w i t h  4 ccm. o f  N /10  H y d r o c h lo r ic  A c id  and 
l e f t  a t  room te m p e r a tu r e  f o r  40 m in u te s  and th e n  d i l u t e d  t o  
5 ccm. w i t h  u / l  Sodium H ydrox id e  s o l u t i o n .  T h is  p r e p a r a t io n  
o f  th e  b lo o d  i s  c a r r i e a  out in  th e  5 ccm. g l a s s  c e l l  o f  th e  
S p ekker a p p a r a t u s .  By means o f  th e  Chance g r e e n  f i l t e r  l i g h t ,
-  21 -
th e  a b s o r p t i o n  o f  th e  s o l u t i o n  i s  m ea su red  on th e  m icrom eter  
s c a l e .  By r e f e r e n c e  t o  th e  s t a n d a r d i s e d  graph f o r  th e  a p p a ra tu s  
th e  h a e m o g lo b in  c o n t e n t  i n  grams p e r  c e n t ,  i s  r ea d  o f f  f o r  th e  
a p p r o p r ia t e  m ic r o m e te r  r e a d i n g .
(b) fform u s e d  f o r  r e c o r d in g  r e s u l t s  o f  M e d ic a l  E x a m in a t io n .
 .......................  D epartm ent
MSDICAIi EXAMINATION
Name:
A d d re ss ;
S h i f t ;
M a rr ie d  S t a t e ; 
S i ze of~ House ;
P r e s e n t  O c c u p a t io n ; 
L en gth  o f  S e r v i c e ;
if a g e ;
No. o f  O c c u p a n ts :
B ath  i n  House;
B a th s  (when t a k e n ) ;
P r e v io u s  M e d ic a l  H i s t o r y :
Hi s t  ory  o f  W ei1 1s  P i se a s e ;
H i s t o r y  o f  Back S t r a i n s ;
O c c u p a t io n a l  H i s t o r y :
H e i g h t : H e i g h t :
G e n e r a l  A p p ea r a n c e :
H e a r t ;
B lo o a  P r e s s u r e :
E x e r c i s e  T o le r a n c e  T e s t ; 
L u n g s ;
D i g e s t i v e  S y s te m ; 
Abdomen:
H e r n ia :
Q hest E x p a n s io n :
M outh; T ongue:
I n d i g e s t i o n : 
N ervou s  S y s te m :
Me a l  s ;
Re f l e x e s : 
B a la n c e  T e s t : 
T rem o rs;
U r i n e ; Albumen:
S u g a r :
T ee th :
2 2 -
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L ocom otor  S y s te m ;
M u scu la r  D e v e lo p m e n t , e t c .
Lumbar P a in  
D e fo r m ity  o f  Sp ine  
F e e t
V e i n s : V a r ic o s e
H aem orrh oids
B y e s : V i s u a l  A c u i t y  R. L. w i t h o u t  g l a s s e s
w it h  g l a s s e sR. L.
C o lo u r  V i s i o n R. L.
O p h th a lm oscop y  - B. L.
E a r s : f . M . R. L.
D is c h a r g e
H e a r in g
S& in:
X -r a y  o f  C h e s t :
B lo o d  E x a m in a t io n :
P r o t e c t i o n  a g a i n s t  L e p t o s p i r o s i s :
Date o f  I n o c u l a t i o n  w i t h  L e p t o s p i r a l  V a c c in e : 
1 s t  Dose 2nd Dose 3rd Dose
S c h u f f n e r  T e s t s  ( D a t e s  and R e s u l t s )
p r e s e n t  P h y s i c a l  C o n d i t i o n :
Name and. A d d r e ss  o f  P r i v a t e  P r a c t i t i o n e r :
-  24 -
( o ) C h e st  L e s i o n s  i n  Seweim&n -  C l i n i c a l  N o t e s .
Case No. 4 had c lu b b in g  o f  th e  f i n g e r s  and app arent  
p ro m in en ce  o f  th e  l e f t  c l a v i c l e .  There was im pairm ent o f  th e  
p e r c u s s i o n  n o te  i n  t h e  r i g h t  ap ex  and d im in is h e d  r e s p i r a t o r y  
murmur in  th e  r i g h t  a p e x .  The l e f t  s i d e  o f  th e  h e a r t  was  
d i f f i c u l t  t o  o u t l i n e  by p e r c u s s i o n .  X -r a y  showed some f i b r o s i s  
a t  t h e  r i g h t  a p e x  o f  d o u b t f u l  a c t i v i t y ,  w h i l e  th e  l e f t  b a s a l  
p l e u r a  w as t h i c h e n e d .  E x a m in a t io n s  o f  s p u ta  from t h i s  p a t i e n t  
f a i l e d  t o  r e v e a l  any t u b e r c l e  b a c i l l i  and th e  e r y t h r o c y t e  
s e d i m e n t a t i o n  r a t e s  w ere n o r m a l.  X -ra y  e x a m in a t io n  one y e a r  
l a t e r  h a s  r e v e a l e d  no change i n  th e  f i b r o s i s .
•C ase No. 5 wa s  n o t e d  t o  be p a le  a t  th e  t im e  o f  exam in a­
t i o n .  The p e r c u s s i o n  n o t e  w as l i m i t e d  i n  th e  r i g h t  up per  zone  
and a d v e n t i t i a e  w ere p r e s e n t  on a u s c u l t a t i o n .  C hest movement 
w as r e d u c e d  on th e  r i g h t  s i d e .  X -ra y  e x a m in a t io n  showed  
a c t i v e  t u b e r c u l o s i s  i n  th e  r i g h t  u p p er  q u a r t e r .  The l e s i o n  
a p p e a r e d  t o  be o f  th e  c h r o n ic  f i b r o i d ,  ty p e  w i t h  s m a l l  
c a v i t a t i o n .  Sputum e x a m in a t io n  r e v e a l e d  th e  p r e s e n c e  o f  
t u b e r c l e  b a c i l l i  a f t e r  s e v e r a l  s p e c im e n s  had been  n e g a t i v e .
I n  v ie w  o f  t h i s  p a t i e n t Ts age (n a m e ly ,  57 y e a r s )  and th e  
e v id e n c e  s u g g e s t i n g  t h a t  a low grad e  i n f e c t i o n  had been  p r e s e n t  
f o r  a l o n g  p e r i o d ,  i t  was c o n s i d e r e d  t h a t  no b e n e f i t  t o  th e  
p a t i e n t  b o u ld  be a c h ie v e d  by s u r g i c a l  i n t e r f e r e n c e  and a s t a y  
i n  a s a n a to r iu m . I n  any c a s e ,  h i s  d o m e s t ic  c i r c u m s t a n c e s  
r u l e d  ou t any p o s s i b i l i t y  o f  o e in g  a b le  t o  p e r su a a e  him t o  go
-  25 -
i n t o  a c h e s t  ward f o r  t r e a t m e n t .  H is  w i f e ,  a d i a b e t i c ,  had  
c o n t r a c t e d  g a n g r e n e  o f  th e  f e e t  and w as more or l e s s  b e d - r id d e n .  
T here was no f a m i l y .  As t h i s  man was h a n d ic a p p ed  by s c i a t i c  
p a in  due t o  o s t e o - a r t h r i t i s ,  i n  th e  lum bar s p i n e ,  e m p h a sis  was  
p l a c e d  on t h i s  l e s i o n  r a t h e r  th a n  on h i s  c h e s t  a s  a r e a s o n  f o r  
h i s  l e a v i n g  th e  job  o f  sewerm an. as a f a l l  i n  w ages would  
p r o b a b ly  r e s u l t  from  a  change t o  a n o th e r  j o b ,  he r e f u s e d  to  
c o - o p e r a t e  i n  tn e  s u g g e s t i o n .  As he had j u s t  u n d er  fo u r  y e a r s 1 
s e r v i c e  t o  c o m p le te  b e f o r e  becom ing e n t i t l e d  to  r e t i r e  on f u l l  
p e n s i o n  u n d er  t h e  C o r p o r a t io n ’ s  S u p e r a n n u a t io n  Scheme, i t  was  
f e l t  d e s i r a b l e  t h a t  some arrangem ent s h o u ld  be made t o  e a s e  
t h i s  man’ s  b u rd en .  H is  forem an a g r e e d  t o  t r a n s f e r  him t o  a 
jo b  a t  th e  h e a d q u a r t e r s  y a r d ,  where h i s  e n t r i e s  t o  th e  sew e rs  
w o u ld  be c o n s i d e r a b l y  r e d u c e d ,  a s  t h e s e  m e d ic a l  e x a m in a t io n s  
w ere  c o n d u c te d  on a p u r e ly  v o lu n t a r y  b a s i s ,  no o f f i c i a l  a c t i o n  
c o u ld  be t a k e n  "without th e  c o n s e n t  o f  th e  sewerman, and, a s  
no c o n s e n t  was fo r th c o m in g  i n  t h i s  i n s t a n c e ,  i t  w ould  have  
b e e n  a g r o s s  b r ea ch  o f  f a i t h  t o  h ave  done more th a n  th e  s t e p s  
o u t l i n e d  a b o v e .
Case N o. 14  d i s p l a y e d  c lu b b in g  o f  th e  f i n g e r s  and was  
f a i r l y  t h i n .  C l i n i c a l  e x a m in a t io n  o f  h i s  c h e s t  r e v e a l e d  
s c a t t e r e d  r h o n c h i  i n  th e  lo w e r  zone o f  e a c h  l u n g .  He d e n ie d  
h a v in g  had any p r e v i o u s  c h e s t  i l l n e s s  and s t a t e d  t h a t  he had  
o n ly  a sm oker’ s  cough i n  the m o r n in g . X -ra y  e x a m in a t io n  o f  
c h e s t  showed c h r o n ic  b r o n c h i t i c  ch a n g e s  i n  b o th  b a s e s .
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The c h e s t  X -r a y  f i l m  o f  Case No. 15 showed some f i b r o s i s  
above th e  r i g h t  r o o t ,  bu t h i s  g e n e r a l  c o n d i t i o n  was q u i t e  g o o d .
Case No. 32 ,  a  sewerman a g e d  44 y e a r s ,  was fou n d  t o  have  
no c l i n i c a l  s i g n s  o f  c h e s t  d i s e a s e ,  th o u g h  h i s  X -ray  showed a 
s m a l l  a r e a  o f  s o f t  i n f i l t r a t i o n  i n  th e  l e f t  a p ex . R e p e t i t i o n  
o f  th e  X -r a y  one month l a t e r  showed no change i n  th e  c o n d i t i o n .  
Sputum t e s t s  w ere n e g a t i v e  f o r  t u b e r c u l o s i s ,  w h i le  th e  e r y t h r o ­
c y t e  s e d i m e n t a t i o n  r a t e  was n o t  i n c r e a s e d .
Case N o. 33 b a a  had a ’’c o l d ” some t e n  days p r i o r  t o  
e x a m in a t io n .  C l i n i c a l l y  t h e r e  was n o t h in g  t o  s u g g e s t  any d e f e c t  
i n  t h e  c h e s t ,  th o u g h  t h e r e  was e a r l y  c lu b b in g  o f  th e  f i n g e r s  and 
he s t a t e d  t h a t  he h ad  a m orning  cough o f  th e  ty p e  fo u n d  i n  
sm o k e r s .  H i s  X -r a y  show ed some l o s s  o f  t r a n s l u c e n c y  i n  th e  l e f t  
l o w e r  m id -z o n e  . T h is  l e s i o n  h ad  d i s a p p e a r e d  one month l a t e r  when 
he w as r e - X - r a y e d .
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(d )  I n d u s t r i a l  D e r m a t i t i s  -  C l i n i c a l  N o t e s .
( 1 )  Sewermen.
Case No. 4 h ad  an a c u te  d e r m a t i t i s  c o n t r a c t e d  w h i le  
w o r k in g  i n  t h e  Go van a r e a  i n  194  b, f o r  w h ich  he r e c e i v e d  
t r e a t m e n t  i n  h o s p i t a l .  The c o n d i t i o n  was a t t r i b u t e d  by th e  
d e r m a t o l o g i s t  t o  c o n t a c t  w i t h  an i r r i t a n t  w h i le  a t  work. The 
c o n d i t i o n  was q u i e s c e n t  a t  th e  t im e  o f  t h e  e x a m in a t io n .
C a se s  N o s .  12 and 34 c o n t r a c t e d  th e  d e r m a t i t i s  w h i le  
w o rk in g  i n  d i f f e r e n t  s e c t i o n s  o f  th e  sane  p ip e  sew er  i n  Govan. 
Rubber b o o t s  w ere  n o t  u s u a l l y  worn w h i l e  c l e a n in g  t h i s  s m a ll  
s e w e r ,  The work i n v o l v e d  th e  rem ova l from th e  manhole of, a 
w h it e  s i l t  w a sh ed  down from  t h e  d i s t a l  s e c t i o n  o f  th e  s ew e r .  
S p l a s h in g  o f  t h e  l e g s  o c c u r r e d  f r e q u e n t l y  and s e v e r a l  men have  
d e v e lo p e d  s k in  c o n d i t i o n s  from  c o n t a c t  w i t h  t h i s  w h ite  s i l t  
w h ic h  i s  u n d e r s t o o d  t o  c o n t a i n  sp e n t  c a r b id e  from th e  manu­
f a c t u r e  o f  a c e t y l e n e  -  t h i s  e v id e n c e  i s  b a s e d  on th e  odour  
from  th e  sew er  a t  t h i s  p o i n t .  The a c u te  p h ase  o f  th e  s k in  
c o n d i t i o n  had  o c c u r r e d  i n  one c a se  e i g h t  y e a r s  ago and th e r e  
w ere  a r e a s  o f  p i g m e n t a t io n  a t  th e  s i t e s  o f  h e a le d  l e s i o n s ,  
o v e r l y i n g  p a r t s  b e in g  dry and s c a l y .  In  th e  o t h e r  c a s e ,  th e  
a c u te  p h a se  o c c u r r e d  j u s t  o v e r  one y e a r  a g o .
A sewerman a g e u  4 7 ,  w i t h  t e n  y e a r s ’ s e r v i c e  i n  th e  
s e w e r s  ( i n c l u d i n g  f o u r  y e a r s  i n  th e  Arm y), gave  a h i s t o r y  o f  
h a v in g  b e e n  i n  h o s p i t a l  l o r  t h r e e  m onths e a r l y  i n  1 9 4 5 ,  s u f f e r ­
in g  from  an a c u te  d e r m a t i t i s  w h ich  he c o n t r a c t e d  w h i l e  w orking  
i n  a l a r g e  sew er  n e a r  th e  c i t y  b o u n d a r y .  S i l t  from a la r g e
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c h e m ic a l  f a c t o r y  was b e in g  rem oved from th e  sew er  when he 
c o n t r a c t e d  an a c u te  s h in  c o n d i t i o n  on h i s  fo r e a r m s .  R edness  
and b u r n in g  w ere f e a t u r e s  o f  o n s e t .  B l i s t e r s  ap p eared  and 
when t h e s e  r u p t u r e d  h i s  arms be cane raw . The c o n d i t i o n  sp r ea d  
t o  th e  f a c e ,  body and l e g s .  T rea tm en t  c l e a r e d  th e  c o n d i t i o n  
from  a l l  b u t  th e  s k i n  a t  th e  back o f  b o th  knee j o i n t s .  At th e  
m e d ic a l  e x a m in a t io n  he d i s p l a y e d  t h i c k e n i n g  and r e d n e s s  o f  
th e  s k i n  i n  t h e s e  f l e x u r e s .  I t  w ou ld  ap p ear  t h a t  p o s tu r e  a t  
work and f r i c t i o n  c a u s e d  by t h e  w e a r in g  o f  t h i g h  b o o t s  and 
w a d ers  w ere  th e  f a c t o r s  c a u s in g  t h e  p e r s i s t e n c e  o f  l e s i o n s  
i n  t h i s  s i t e .
One o f  th e  forem en  sewerm en, aged  4o y e a r s ,  gave th e  
f o l l o w i n g  h i s t o r y ; -  He l e f t  s c h o o l  a t  14 y e a r s  and w orked  
a s  an a p p r e n t i c e  m o u la e r  f o r  one y e a r .  From 1919 t i l l  1931  
he was a m in er  i n  th e  A y r sh ir e  c o a l f i e l d ,  b e in g  en g a g ed  m a in ly  
i n  m i n e - d r i v i n g  and t u n n e l l i n g .  A f t e r  t h r e e  m onths o f  unem­
p lo y m en t he became a s t e e l  e r e c t o r  f o r  one y e a r ,  th e n  f o l l o w e d  
p e r i o d s  o f  c a s u a l  em ploym ent a s  a l a b o u r e r  i n  a t im b e r  y a r d .
I n  1934  he became a l a b o u r e r  t o  a s to n e -m a so n  i n  th e  Highways  
D e p a r tm e n t .  I n  19 38 he w as s e l e c t e d  f o r  work a s  a sewerman 
and f o l l o w e d  t h a t  em ploym ent u n t i l  1942 when he was c a l l e d  up 
f o r  s e r v i c e  i n  th e  R o y a l M a r in e s .  I n  19 4 3  he was i n v a l i d e d  
from  th e  S e r v i c e s  b e c a u s e  o f  a kn ee  i n j u r y  s u s t a i n e d  w h i le  
p l a y i n g  f o o t b a l l .  He "was a o le  t o  resume h i s  em ploym ent a s  a 
sew erm an, h o w e v e r ,  ana was prom oted  t o  forem an i n  1 9 4 6 .  In  
t h e  c o u r s e  o f  h i s  d u t i e s  a s  forem an he h a s  t o  e n t e r  sew ei s
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w here 'breakdowns h a v e  o c c u r r e d  and a s s e s s  what typ e  o f  r e p a i r s  
w i l l  he r e q u i r e d  i n  e a ch  i n s t a n c e  . T h is  e n t r y  i n t o  th e  sew ers  
o c c u r s  two t o  t h r e e  t i m e s  w e e k ly  or  o f t e n e r  depend ing  on th e  
f r e q u e n c y  w i t h  w h ic h  f a u l t s  d e v e lo p .
When he w as b e in g  m e d i c a l l y  exam ine a i n  th e  co u r se  o f  
t h i s  i n v e s t i g a t i o n  i t  w as n o t e d  t h a t  he had r a i s e d  in f la m e d  
p l a q u e s  o f  a dusky hue on th e  hack  o f  h i s  n e c k ,  j u s t  a t  the  
c o l l a r  m a rg in  a r e a .  The l e s i o n s  s im u la t e d  t h o s e  o f  p s o r i a s i s  
h u t no s i l v e r y  s c a l e s  c o u ld  he p ro d u ced  on r u h h in g .  He s t a t e d  
t h a t  th e  s k i n  c o n d i t i o n  f i r s t  a p p ea red  on h i s  l e f t  forearm  i n  
1 9 4 1  w h i l e  he w as  c l e a r i n g  a b lo c k a g e  i n  a s m a l l  sew er  in  th e  
n o r t h  o f  th e  c i t y .  A w e ep in g  d e r m a t i t i s  d e v e lo p e d  on th e  f o r e ­
arm and l a s t e d  f o r  s i x  m on th s . T h e r e a f t e r ,  th e  s k in  c o n d i t i o n  
h e a l e d  h u t r e a p p e a r e d  th e  f o l l o w i n g  w i n t e r  on th e  c h e s t .  I n  
s u c c e e d in g  w i n t e r s  i t  r e a p p e a r e d  on th e  r i g h t  t h i g h ,  r i g h t  
k n ee  and f o r  th e  p a s t  f i v e  y e a r s  i t  h a s  r e c u r r e d  i n  i t s  
p r e s e n t  form  e a c h  w i n t e r  on t h e  n e c k .  He m a in t a in s  t h a t  th e  
c o n d i t i o n  s t a r t e d  a s  a r e s u l t  ox h i s  work i n  th e  sew er  d r a in in g  
R o h r o y sto n  H o s p i t a l .  The c o n d i t i o n  was d ia g n o s e d  a s  a p s o r i a s i f ­
orm e c z e m a t id e  p r i m a r i l y  due t o  h i s  fo r m e r  o c c u p a t io n a l  derma­
t i t i s ,  th e  r e c u r r e n c e s  h e in g  due t o  s o i l i n g  o f  th e  c o l l a r  o f  
h i s  s h i r t  from  d r ip s  from  th e  r o o f s  o f  s e w e r s .  The c o n d i t i o n  
h a s  h e e n  s lo w  t o  r e s p o n d  t o  t r e a t m e n t  a t  th e  o u t - p a t i e n t  
d ep a rtm en t o f  a c i t y  h o s p i t a l .
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( 2 )  C o n tr o l  G rou p ; Case o 1 O i l  jjer.nia.titi s -  C l i n i c a l  Ro t e s .
T h is  man w as em p loyed  as  a co m p r e sso r  o p e r a to r  in  th e  
H o u s in g  D e p a r tm en t.  H is  l e s i o n s ,  c o n s i s t i n g  o f  m a cu le s  and  
p a p u l e s ,  w ere  e x t e n s i v e  on b o th  fo r e a r m s ,  e s p e c i a l l y  th e  r i g h t ,  
r i g h t  s h o u ld e r  and c h e s t ,  f r o n t s  and in n e r  s i d e s  o f  t h i g h s  and 
l e g s ,  and on t h e  b u t t o c k s  and i n n e r  s i d e s  o f  c a l v e s .  He was 
a g ed  22 y e a r s ,  and from  1942 t o  19 4 4  he had b een  em ployed i n  
v a r i o u s  j o b s  a s  an e r r a n d  b o y .  From 1944  t o  1947 he had been  
a lo c o m o t iv e  d r i v e r  on a l i g h t  r a i lw a y  on a C o r p o r a t io n  b u i l d ­
i n g  s i t e .  A f t e r  two y e a r s  i n  t h e  Army, he r e t u r n e d  t o  th e  
H o u s in g  D epartm ent i n  1949 a s  a c o m p r e sso r  o p e r a t o r .  A d i e s e l  
e n g in e  d r i v e s  th e  c o m p r e sso r  u n i t . F u e l  o i l  h a s  t o  be c a r r i e d  
from  o i l  b a r r e l s  i n  p a i l s  ana i s  p o u red  i n t o  th e  m a c h in e ’ s 
t a n k ,  w h ic h  i s  l o c a t e d  above th e  e n g i n e .  In  t h i s  way th e  
d i e s e l  o i l  h a s  t o  be p o u r e d  i n t o  th e  ta n k  i n l e t  w e l l  above 
th e  s h o u ld e r  l e v e l  o f  th e  o p e r a t o r .  Ho f i l l i n g  f u n n e l  i s  
u s e d  i n  th e  o p e r a t i o n ,  and h en ce  o i l  i s  s p i l l e d  i n  th e  p r o c e s s  
and s p l a s h e s  on t o  th e  o p e r a t o r .  T h is  i s  p a r t i c u l a r l y  l i a b l e  
t o  happen  on w indy w e a t h e r .  T h is  man o f t e n  c a r r i e d  th e  p a i l  
o f  o i l  on h i s  r i g h t  s h o u ld e r  and h en ce  th e  p r e v a le n c e  o f  
l e s i o n s  on t h a t  s i t e .  The a b sen ce  o f  l e s i o n s  on th e  dorsum  
o f  e a c h  f o o t  i s  a c c o u n t e d  f o r  by th e  f a c t  t h a t  he wore ru b b er  
b o o t s  a t  w ork .
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( e )  D i s o r d e r s  o f  th e  N erv o u s  S y s te m .
C l i n i c a l  N o te s  on S ew em an  Case H o .2 . T h is  sewerman, 
age a 58 y e a r s ,  s t a r t e d  h i s  w ork ing  l i f e  a s  a farm la b o u r e r  
and l a t e r  was e m p lo y ed  i n  a c a r p e t  f a c t o r y .  He s e r v e d  in  
th e  Anoy a t  home and o v e r s e a s  from  1908 u n t i l  1 9 2 1 ,  h i s  o n ly  
i l l n e s s e s  b e in g  an a t t a c k  o f  m a la r ia  i n  Bombay and a compound 
f r a c t u r e  o f  th e  r i g h t  humerus i n  M esopotam ia  i n  1 9 1 6 . A f t e r  
s i x  m o n th s1 em ploym ent i n  a s t e e l  w orks he became a H ighways  
D epartm ent l a b o u r e r  i n  a t a r  s p r a y in g  sq u a d . He f o l l o w e d  
t h i s  em ploym ent u n t i l  he became a sewerman i n  1 9 4 1 .
I n  1943  he c o n t r a c t e d  .V e i l1 s D is e a s e  w h i le  w ork in g  in  
a sew er  n e a r  th e  Meat Market and w as o f f  work f o r  2-g- m on ths.  
T h is  i l l n e s s  s t a r t e d  l i k e  an a t t a c k  o f  i n f l u e n z a  w i t h  a c h in g  
i n  th e  l im b s  and he l a t e r  became j a u n d ic e d .  There were no 
h a e m o r r h a g e s .  P r e v i o u s l y ,  i n  1942 w h i le  h e l p i n g  t o  r e s c u e  
s e v e r a l  sewerm en who had  b e e n  overcom e by fum es i n  a sew er ,  
he w as h i t  on th e  h ea d  by a  b r i c k  d i s l o d g e d  from th e  to p  
o f  th e  m a n h o le .  The o n ly  o t h e r  i l l n e s s  r e p o r t e d  was an 
a t t a c k  o f  l e f t - s i d e d  s c i a t i c a  some 20 y e a r s  a go .
I n  th e  c o u r se  o f  th e  r e v ie w  o f  S c h u f fn e r  r e a c t i o n s  
o f  th e  b l o o d s  o f  G lasgow  sewermen i n  1 9 4 9 ,  h i s  serum c a u se d  
a g g l u t i n a t i o n  i n  a d i l u t i o n  o f  1 i n  3 0 . T h is  was ta k e n  a s  
c o n f i r m a t io n  o f  h i s  p r e v i o u s  l e p t o s p i r a l  i n f e c t i o n  i n  1 9 4 3 .
Towards t h e  en d  o f  Novem ber, 1 9 4 9 ,  he s l i p p e d  w h i le  
w o r k in g  i n  a s e w e r ,  n o t  o n ly  s t r a i n i n g  h i s  b a c k ,  but a l s o
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s w a l lo w in g  some o f  th e  sew a g e . He managed t o  scram ble out  
ana go home. He r e t u r n e d  t o  work f o r  two d a y s ,  hu t c o l l a p s e d  
and was t a k e n  t o  h o s p i t a l  where he was d e t a in e d  f o r  a few  
d a y s ,  th e  d i a g n o s i s  b e in g  r e c o r d e d  a s  g a s t r o - e n t e r i t i s .
He resum ed work i n  t h r e e  w e e k s 1 t im e  bu t a month l a t e r  he 
c o l l a p s e d  a g a i n .  He was t r e a t e d  a t  home f o r  n e u r i t i s  o f  th e  
l e f t  l e g .  H is  symptoms r e s e m b le d  t h o s e  due t o  h e r n i a t i o n  
o f  an i n t e r v e r t e b r a l  d i s c  i n  th e  lo w e r  lum bar s p i n e ,  th ough  
i t  w as n o t e d  t h a t  h i s  k n ee  j e r k s  were g r o s s l y  e x a g g e r a t e d .
H i s  n a u s e a ,  v o m it in g  and o c c a s i o n a l  l o o s e  s t o o l s  p e r s i s t e d .  
D uring t h i s  s t a g e ,  t h e r e  was no j a u n d ic e  n o r  was th e  u r in e  
dark i n  c o l o u r .  He was r e f e r r e d  t o  a h o s p i t a l  o u t - p a t i e n t  
'd ep artm en t f o r  a n e u r o l o g i s t ’ s o p in io n  and a t t e n d e d  t h e r e  
f o r  o b s e r v a t i o n  f o r  two w e e k s .  H is  c o n d i t i o n  d e t e r i o r a t e d  
ana h i s  w a lk in g  became so u n s t e a d y  t h a t  i t  was d e c id e d  t o  
t a k e  him i n t o  h o s p i t a l  f o r  i n v e s t i g a t i o n .  He now had a 
s p a s t i c  p a r a p l e g i a ,  rhom bergism , n y s ta g m u s ,  i n t e n t i o n  
t r e m o r ,  e x a g g e r a t e d  k n ee  ana a n k le  j e r k s ,  and h i s  p la n t a r  
r e f l e x  w as e x t e n s o r  e s p e c i a l l y  on th e  l e f t  s i d e .
I n  v ie w  o f  h i s  o c c u p a t io n ,  a S c h u f f n e r  t e s t  was  
done and fo u n d  t o  be p o s i t i v e  a t  a t i t r e  o f  1 i n  1 , 0 0 0 .  
L a r g e ly  on th e  s t r e n g t h  o f  t h i s  f i n d i n g ,  h i s  c o n d i t i o n  was 
d ia g n o s e d  by th e  h o s p i t a l  s t a f f  a s  s e c o n d a r y  t o  an a t t a c k  
o f  W e i l ’ s d i s e a s e .  They con s id e  re a t h a t  he had an 
e n c e p h a l i t i s .  H is  b lo o d  Wasserman and Khan r e a c t i o n s  were  
fo u n d  t o  be p o s i t i v e ,  out t h e s e  were th o u g h t  t o  oe p s e u d o -
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r e a c t i o n s  s i n c e  he ga v e  no h i s t o r y  o f  s p e c i f i c  i n f e c t i o n .
On h i s  d i s m i s s a l  from h o s p i t a l  one had h i s  S c h u f fn e r  
t e s t  r e p e a t e d ,  i . e . ,  t h r e e  m onths a f t e r  th e  1/lQOG f i n d i n g ,  
and th e  r e a c t i o n  v*as fo u n d  t o  be n e g a t i v e .  The e x a m in a t io n  
was done by th e  same b a c t e r i o l o g i s t  a s  had c o n d u cted  th e  
i n v e s t i g a t i o n  o f  t h e - s p e c i m e n  s u b m it t e d  from h o s p i t a l .
I n  v ie w  o f  th e  f a c t  t h a t  t h i s  man showed a p o s i t i v e  
r e a c t i o n  t o  t h e  S c h u f f n e r  t e s t  some s i x  y e a r s  a f t e r  h i s  
l e p t o s p i r a l  i n f e c t i o n  i n  1 9 4 3 ,  i t  w o u ld  seem r e a s o n a b le  t o  
e x p e c t  t h a t ,  i f  he had had a s e c o n d  a t t a c k  i n  November, 1 9 4 9 ,  
and h i s  S c h u f f n e r  ga v e  a p o s i t i v e  r e a c t i o n  i n  l/lOOO d i l u t i o n  
two m onths a f t e r  t h e  o n s e t  o f  th e  c o n d i t i o n ,  th en  t h r e e  
m onths l a t e r  a p o s i t i v e  a g g l u t i n a t i o n  w ould be fou n d  i n  a 
d i l u t i o n  o f  a t  l e a s t  1 i n  1 0 0 .  That t h i s  l a s t  t e s t  sh o u ld  
be n e g a t i v e  t e n d s  t o  d i s p u t e  th e  d i a g n o s i s  o f  a s eco n d  
a t t a c k  o f  l e p t o s p i r o s i s .
Then a g a i n ,  v a r i o u s  w o rk ers  i n  th e  f i e l d  o f  
l e p t o s p i r o s i s  h ave  shown t h a t  t h e r e  i s  no r e l a t i o n s h i p  
b e tw e en  t h e  Wasserman and th e  S c h u f f n e r  r e a c t i o n s .  I n d e e d ,  
i n  e s t a b l i s h i n g  t h a t  a p o s i t i v e  S c h u f f n e r  t e s t ,  when p r o p e r ly  
c o n d u c t e d ,  g a v e  a t r u e  i n d i c a t i o n  o f  p r e v i o u s  l e p t o s p i r a l  
i n f e c t i o n ,  ev en  i f  o n ly  i n  th e  l o w e s t  d i l u t i o n s ,  v a r i o u s  
w o r k e r s  showeu t h a t  ’’n o rm a l” s e r a ,  such  a s  t h o s e  s u b m it te d  
f o r  th e  W asserman t e s t ,  a id  n o t  p rod u ce  any a g g l u t i n a t i o n  
w it h  th e  l e p t o s p i r a  i c t e r o h a e m o i i h a ^ i a e •
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The p r e s e n c e  o f  symptoms ana s i g n s  s u g g e s t i n g  an 
e n c e p h a l i t i s  i s  n o t  d ou b ted  bu t one d o es  n o t  f e e l  t h a t  th e  
d i a g n o s i s  o f  t h e  p r e c e d in g  " W e i l ' s  D i s e a s e ” was s a t i s f a c t o r i l y  
e s t a b l i s h e d .  One w ond ers w h e th e r  o t h e r  c a u s e s  f o r  th e  symptoms 
and s i g n s  c o u ld  n o t  be fo u n d  i n  th e  s e w e r s .  Table No. 36 
i n c l u d e s  t h i s  sew erm an’ s two w orkm ates  (O a s e s  N os. 6 and 3 2 ) ,  
one o f  whom h a s  c o a r s e  t r e m o r s  and a p o o r  b a la n c e  t e s t ,  w h i le  
th e  o t h e r  shows o n ly  f i n e  t r e m o r s .  F u r th e rm o re , what s i g n i f i ­
c a n c e  i s  t o  be a t t a c h e d  t o  the  Wasserman and Khan R e a c t io n s  
w h ic h  a re  b o th  s t r o n g l y  p o s i t i v e  and rem ain  so a f t e r  a c o u r se  
o f  t r e a t m e n t ?  T h is  p a t i e n t  h a s  now resum ed work i n  th e  
c a p a c i t y  o f  l a v a t o r y  a t t e n d a n t ,  a f t e r  a p e r i o d  o f  n in e  m o n th s1 
c o n v a l e s c e n c e .
C o n t r o l  Case No. 1 0 . Case N o. 10 among th e  c o n t r o l s  i s  
a l s o  a p a t i e n t  w o r th y  o f  s p e c i a l  m e n t io n .  He i s  ag ed  39 y e a r s  
and h a s  b e e n  em p loyed  i n  th e  C le a n s in g  Departm ent f o r  th e  p a s t  
39lr y e a r s - (2 8  y e a r s  a s  a r e f u s e  c a r r i e r ,  11 o f  w h ich  were sp e n t  
on th e  n i g h t - s h i f t ) .  When i t  i s  c o n s i d e r e a  t h a t  he w e ig h s  o n ly  
8 s t o n e s  and 7 pounds and t h a t  h i s  h e i g h t  i s  3 f e e t  3 i n c h e s ,
28 y e a r s  a s  a r e f u s e  c a r r i e r  i s  no mean f e a t  f o r  one o f  such  
s m a l l  b u i l d .  On n i g h t - s h i f t ,  r e f u s e  c a r r i e r s  work on p i e c e ­
work r a t e s  and have  b e e n  known t o  move a s  much as  12 to n s  p e r  
man p e r  s h i f t .  I t  i s  u s u a l  t o  f i n d ,  h o w e v e r ,  t h a t  w ith  a d v a n c ­
i n g  y e a r s  th e  man f i n d s  t h a t  he i s  u n a b le  to  cope w i t h  su ch  
c o n t in u o u s  h eavy  worm and so s e e k s  a t r a n s f e r  t o  th e  l e s s  
s t r e n u o u s  jo b  o f  s t r e e t  sw e e p e r .
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Case No. 10 was no e x c e p t i o n ,  and f o r  th e  p a s t  11-J- 
y e a r s  he h a s  b een  em p lo y ed  a s  a s w e s p e r ,  f o r m e r ly  on s t r e e t s  
and more r e c e n t l y  i n  b a c k - c o u r t s .  H is  m e d ic a l  h i s t o r y  r e v e a l e d  
t h a t  he had  s u f f e r e d  from  s e v e r a l  s e v e r e  s t r a i n s  o f  th e  back ,
and i n  1948  n ad  b e e n  o f f  work f o r  two m onths on a c co u n t  o f
rh eu m a tism  o f  t h e  back  and l e g s .  He had  b een  o f f  work f o r  th e  
s i x  w eek s  p r i o r  t o  t h e  e x a m in a t io n ,  c o m p la in in g  o f  w ea k n ess  i n  
th e  l e g s  and lo w e r  b a c k .  I t  came out i n  th e  c o u r se  o f  th e
e x a m in a t io n  t h a t  th e  r e a l  t r o u b l e  had b een  th e  o n s e t  o f  p a in s
i n  th e  l e g s  w h ic h  became so  s e v e r e  a f t e r  w a lk in g  o n ly  30 y a r d s  
t h a t  he had  t o  l im p  and f i n a l l y  s t o p  f o r  a r e s t .  He was a 
h i g h l y  n e r v o u s  s u b j e c t  and ap p ea red  t o  be s u f f e r i n g  from  
n e u r o s i s .  He h ad  c o a r s e  t r e m o r s  o f  b o th  han d s and h i s  knee  
j e r k s  w ere g r e a t l y  e x a g g e r a t e d .  He had  a s t u t t e r  w h ich  became 
w o r se  a s  he became e x c i t e d .  On e x a m in a t io n  i t  was fou n d  t h a t  
t h e  t i b i a l  p u l s e  w as a b s e n t  i n  b o th  a n k l e s .  A d i a g n o s i s  o f  
i n t e r m i t t e n t  c l a u d i c a t i o n  was made i n  t h i s  c a s e .  He was  
o f f e r e d  t r e a t m e n t  a t  a n e u r o - s u r g i c a l  u n i t  but he r e f u s e d  t o  
a t t e n d  t h e r e .  One o t h e r  f e a t u r e  o f  t h i s  c a se  w as h i s  marked  
k y p h o - s c o l i o s i s  w h ich  u n d o u b te d ly  was o f  o c c u p a t io n a l  o r i g i n .
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( f )  C o n d i t io n s  o f  th e  E y e s .
1 .  C l i n i c a l  N o t e s  on G ases o f  N ystagm us i n  Sewermen.
Case No. 4 h ad  b een  em ployed  a s  a m in er  f o r  13 y e a r s  
b e tw e e n  1907 and 1 9 2 1 , and from  1943  had b een  em ployed a s  a 
sewerm an. He w as a g e d  37 .y ea rs .  He h ad  been  em ployed m a in ly  
on p ip e  s e w e r s ,  th o u g h  i n  th e  p a s t  y e a r  he had sp e n t  m ost o f  
h i s  t im e  i n  b r i c k  s e w e r s .  H is  v i s u a l  a c u i t y  was ^ /2 4  r i g h t  
and k/bQ l e f t .  I n  b r i g h t  s u n l i g h t  h i s  v i s i o n  was p oor  and he 
c o m p la in e d  o f  g i d d i n e s s  and h ea d a ch e  a t  th e  end  o f  h i s  d a y ’ s 
w ork . He a p p ea r s  a t o  have ch an ged  h i s  m e n ta l  o u t lo o k  to  h i s  
work a f t e r  an a t t a c k  o f  N e i l ’ s  d i s e a s e  i n  1 9 4 6 ,  f o r  h i s  forem an  
s t a t e d  t h a t  he had  b e e n  an e x c e p t i o n a l l y  r e l i a b l e  w orker  p r i o r  
t o  t h a t  d a te  b u t t h a t  s i n c e  th e n  he had  l o s t  h i s  ’’n e r v e ” 
som ew hat. O s c i l l a t i o n s  o f  th e  e y e s  were r o t a t o r y - l a t e r a l .
Case No. 19 d i s p l a y e d  r o t a t o r y  n ystagm u s a lo n g  w i t h  a 
v i s u a l  a c u i t y  o f  k/ 1 2  r i g h t  and 6 /1 8  l e f t .  Apart from  g i d d i ­
n e s s  ana h e a d a c h e  a t  th e  end o f  a s h i f t ,  he made no o th e r  
c o m p l a i n t s .  On e x a m in a t io n  i t  was fo u n d  t h a t  he q u ic k ly  l o s t  
h i s  b a la n c e  when a t t e m p t in g  t o  s t a n d  on one l e g .  He was 
e m p lo y e d  a s  a m in er  from  1913  t i l l  1929 and became a sewerman 
i n  1943*
Case No. 22 h a s  been a sewerman s i n c e  1 9 2 2 .  In  1939  
he h ad  W e i l ’ s D i s e a s e .  I n  r e c e n t  y e a r s  he i s  s a i d  t o  have  
become i n t r o s p e c t i v e  and a t  th e  tim e o f  e x a m in a t io n  showed  
e v i d e n c e  o f  a p s y c h o n e u r o s i s .  He c o m p la in e d  o f  d i f f i c u l t y  i n  
s e e i n g ,  e s p e c i a l l y  when w ork in g  u n d erg ro u n d , and o f  p a in s  i n
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h i s  e y e s  when com ing i n t o  d a y l i g h t  from a m an h ole . H is  
v i s u a l  a c u i t y  was fo u n d  t o  be ° / l 2  i n  b.oth e y e s  and th e r e  
was s l i g h t  n y s ta g m u s  w h ich  was s e e n  o n ly  when th e  p a t i e n t  
l o o k e d  u p w a rd s . P h o to p h o b ia  was marked i n  t h i s  c a s e ,  and 
s e l f - b a l a n c i n g  was p o o r .
2 .  C l i n i c a l  N o t e s  on G ases  o f  C o n j u n c t i v i t i s  i n  S e w e m e n .
Sewerman Case No. 34 d e v e lo p e d  an a c u te  c o n j u n c t i v i t i s
some 18 m on ths p r e v i o u s l y  a s  a r e s u l t  o f  a s p la s h  i n t o  th e
r i g h t  e y e  w h i l e  w o rk in g  i n  a s e w e r .  I t  w ou ld  seem t h a t  the  
c o n d i t i o n  f a i l e d  to  r e sp o n d  t o  t r e a t m e n t  and had become 
c h r o n ic ,  f o r  a t - t h e  . t im e  o f  th e  e x a m in a t io n  he was found to  
d i s p l a y  e a r l y  e c t r o p i o n  and t h i c k e n i n g  o f  th e  c o n j u n c t iv a .
Two s e w e m e n  w ork in g  i n  th e  same squad on n i g h t - s h i f t  
( c a s e s  N o s .  35 anh 36)' w ere fo u n d  a t  e x a m in a t io n  t o  have a cu te  
c o n j u n c t i v i t i s  w h ich  had  o c c u r r e d  o n ly  two days p r e v i o u s l y  as  
th e  r e s u l t  o f  e x p o s u r e  t o  a p u n g en t  g a s  w h ich  ap p ea red  in  th e  
s e w e r .  One o f  th e  men h ad  b een  overcom e by th e  fumes and h i s  
mate h ad  h aa  t o  p u l l  him up th e  m anhole t o  s a f e t y .  I n v e s t i ­
g a t i o n s  p r o v e d  th e  g a s  t o  be c h l o r i n e  w h ich  had  oeen e v o lv e d  
by th e  i n t e r a c t i o n  o f  two t r a d e  w a s t e s  from  f a c t o r i e s  d r a in e d  
by th e  sew er  i n  w h ic h  t h e y  were w o r k in g .
Case No. 37 was fo u n d  t o  have an a c u te  c o n j u n c t i v i t i s  
a s  th e  r e s u l t  o f  e x p o s u r e  t o  fum es w h i l e  w ork in g  i n  t h e  manhole
o f  a p ip e  s e w e r .  When he was rem oved t o  a n o t h e r  sew er  h i s  ey e
c o n d i t i o n  c iu ic x ly  c l e a r e d  up .
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( g ) C o n d i t io n s  o f  th e  E a r s  i n  S e w e m e n .
Three men h ad  a c t i v e  i n f e c t i o n s  o f  th e  e a r ,  v i z . : -
Case N o .2 b  -  E x t e r n a l  o t i t i s  o f  th e  l e f t  e a r  w i t h  some 
a u r a l  d i s c h a r g e .  The c o n d i t i o n  had  b een  p r e s e n t  f o r  o n ly  a 
few  d ays  i n  t h i s  i n s t a n c e  bu t p r e v i o u s  a t t a c k s  had o c cu rr e d  
a t  i n t e r v a l s .
Case N o . 7 -  The r i g h t  ty m p a n ic  membrane was s l i g h t l y  
r e d d e n e d  s u g g e s t i n g  i n f e c t i o n  o f  t h e  m id d le  e a r .  As th e  p a t i e n t  
w as j u s t  r e c o v e r i n g  from a I 'c o la " ,  t h e  e a r  c o n d i t i o n  was th o u g h t  
t o  be an e x t e n s i o n  o f  th e  t h r o a t  i n f e c t i o n .  Yrtien exam ined a g a in  
a few  w eek s  l a t e r ,  t h i s  c o n d i t i o n  had s u b s id e d .
Case N o . 41 -  T h is  man had  o n ly  b een  em ployed  as a se w e r ­
man f o r  a f o r t n i g h t  b e f o r e  he was e x a m in ed . He had a la r g e  
p e r f o r a t i o n  o f  th e  r i g h t  drum w i t h  s u r ro u n d in g  g r a n u l a t i o n ,  a 
p e r f o r a t i o n  was p r e s e n t  i n  th e  l e f t  drum and a t h i n  muco­
p u r u l e n t  d i s c h a r g e  w as p r e s e n t .  I t  was s u g g e s t e d  t o  t h i s  man 
t h a t  he s h o u ld  s e e k  work i n  a n o t h e r  s e c t i o n  o f  th e  Highways  
D epartm ent a s  one c o n s i d e r e d  t h a t  a c e r t a i n  amount o f  danger  
su rro u n d e d  him b e c a u s e  o f  h i s  e a r  c o n d i t i o n .  The p o t e n t i a l i t ­
i e s  o f  s p l a s h e s  from  sewage* c a r r y in g  i n  a B . c o l i  or o t h e r  
i n f e c t i o n  i n t o  h i s  e a r s  were g r e a t .  As th e  e x a m in a t io n  was  
v o l u n t a r y ,  n o t h i n g  s t r o n g e r  th a n  p e r s u a s i o n  c o u ld  be u s e d  i n  
t h i s  i n s t a n c e  ana a s  th e  man r e f u s e d  t o  c o - o p e r a t e  i t  was  
s u g g e s t e d  t h a t  he w ear  e a r  p lu g s  o f  c o t t o n  w o o l  sp r e a d  w ith  
v a s e l i n e  t o  p r o t e c t  h i m s e l f .
-  39 -
Appendix  E -  C hap te r  X.
OCCUPATIONAL HI 310RIHS 
SSyy jxHMmN — A N'T A ANT 3 .
C ase No. N . 0 . A •
Age 39 y e a r s ;  m a r r ie d  w i t h  3 c h i l d r e n ;  l i v e s  in  4 -a p a rtm en t  
C o r p o r a t io n  h o u se  w i t h  bathroom  ( p o s t - w a r ) ;  p r e s e n t  wage 
£ 4 : 1 4 s .  p e r  w e ek ,  
ho p r e v i o u s  h i s t o r y  o f  i l l n e s s .  N on -sm ok er .
L e f t  s c h o o l  a t  a&e o f  14 y e a r s  and w orked  as c o a l  c a r r i e r  
u n t i l  1 9 3 3 •
19 33 ~ 194-1 • Worked w i t h  h a u la g e  c o n t r a c t o r .
1 9 4 1  -  1 9 4 3 :  Army w i t h  o v e r s e a s  s e r v i c e  i n  I n d ia  and Burma. 
1 9 4 3  -  194b : He f u s e  c a r r i e r  i n  C le a n s in g  Departm ent.
1 9 4 b  -  193G : S u rfacem an  i n  H ighways D epartm ent.
A p r i l ,  1 9 3 0 :  Sewerman.
Case No. N . S . B .
Age 43 y e a r s ;  m a r r ie d  w i t h  t h r e e  c h i l d r e n ;  l i v e s  i n  2 -  
a p a rtm en t h o u se  -  no bathroom ; p r e s e n t  wage £ 4 : 1 4 s .  p e r  week
H i s t o r y  o f  one s h o r t  a b se n c e  from work due t o  a b a c k - s t r a i n  
many y e a r s  a g o .
L e f t  s c h o o l  a t  age o f  14 y e a r s  and w orked a s  an e rra n d  boy  
f o r  one y e a r .
1921  -  1 9 3 8 :  Worked as  l a b o u r e r  i n  v a r i o u s  i n d u s t r i e s ,  e . g . ,  
fo u n d r y ,  m in e r a l  w a te r  c o n t r a c t o r ,  g a s -w o rk s  
( d r i v e r  o f  s m a l l  l o c o m o t i v e ) .  During t h i s  
p e r i o d  he had a l t o g e t h e r  some 2-|- y e a r s  o f  
u n em p loym en t.
1 9 3 8  -  1 9 4 0 ;  L ab ou rer  i n  H ighways D ep artm en t.
1 9 4 0  -  1 9 4 3 i  M u n it io n s  w o rk er .
1 9 4 3  -  1 94b : S e r v e d  in  t r a w l e r s  i n  B o y a l Navy.
1 9 4 b  -  1 9 3 0 .  G ulleym an i n  H ighw ays D epartm ent.
O c to b e r  1^ 30: Sewerman.
Case No. N .S .G .
Age 34 y e a r s ;  m a r r ie d  w i t h  two young c h i l d r e n ;  l i v e s  in  
o n e -a p a r tm e n t  ox fo u r -ro o m e d  h o u s e ,  w i t h  no bathroom ;  
p r e s e n t  wage £ 4 ;  1 4 s .  p e r  we e x .
No h i s t o r y  o f  p r e v i o u s  i l l n e s s .  Non-sm oker and n o n - d r in k e r .  
L e f t  s c h o o l  a t  14 y e a r s  and became a h a u la g e  hand a t a p i t  
i n  Y o r k s h ir e .
1 9 3 3  -  1 9 4 3 ;  R o y a l N avy .
-  40 -
Case No. N . o . C . ( C o n t d . )
I 945 -  I 9 4 7 ; L a b o u rer  i n  e n g i n e e r i n g  sh o p .
1947  -  I 9 4 9 ; L a b o u r e r  i n  s t e e l  w orks ( e n g a g ed  m a in ly  
i n  g r e a s i n g ) .
1949 -  1 9 5 0 :  L a b o u rer  i n  H ighw ays D epartm ent.
Augu s t  19 50 : Sewe m a n .
Case No. N .S .D .
Age 4o y e a r s ;  m a r r ie d  w i t h  two c h i l d r e n  (a g e d  14 and  
11 y e a r s ) ;  l i v e s  i n  t h r e e - a p a r t m e n t  h o u se  w i t h  no bathroom .  
Wage £4; 1 9 s .  p e r  w e ek .
P r e v io u s  i l l n e s s  -  i n f l u e n z a  1 9 4 8 .
L e f t  s c h o o l  a t  14 y e a r s .
Farm l a b o u r e r  -  7 y e a r s .
Farm ing i n  Canada -  / y e a r s .
L ab ou rer  i n  b u i l d i n g  t r a d e s  -  3 y e a r s .
L a b o u rer  i n  Sewage W orks, 1 9 3 6 - 1 9 4 1 .
P a tro lm a n  i n  sew age  D epartm ent -  9 y e a r s .
November 1930  -  sewerm an.
F I  G- U E E S .
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F i g . 
F i g .  
F i g . 
F i g .
F i g .
F i g . 
F i g .  
F i g .  
F i g .
DIAGRAMS.
N o . 1 :  D o m est ic  P lum bing  C o n n e c t io n s .
N o . 2: Sew er C o n n e c t io n s .
Ho. 3: Old S t o n e - B u i I t  Sew er -  B r id g e t o n .
H o. 4 :  N in e - i n c h  C o n cre te  sew er  a t
P o s i t i o n  o f  M anhole .
Ho. 3: I n v e r t e d  S ip h on ;
Main D ra in a g e  s y s te m ,  G lasgow .
Ho. 6; P la n  o f  s to r m  W ater  O v e r f lo w .
Ho. 7s Gap Lamp.
Ho. 8: S a f e t y  Lamp.
Ho. 9 ;  J o i n t  Space b e tw een  V e rteb ra e  -
Lumbar R e g io n ;
( a )  P o s i t i o n  o f  F l e x io n ;
( b )  P o s i t i o n  o f  E x t e n s i o n .
- 4 2 »
F I G U R E  H ?  I
w.c.
g u
FMLStt A i *  
i n t e r  '
° ^ A | W
D o m e s t i c  P l u m b i n g  C o n h e c r i  o n  s
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FI GURE N? 2
Se w e f t  CO fM fsiECT>ON5
FIGURE N° 3
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P I 6 U R 5  N9 9
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photograph s .
F i g .  1 :  W orking S i t e  ( S u r f a c e ) .
F i g .  2: /finoilm an.
F i g .  3: R a i s i n g  o f  L oaded B u c k e t .
F i g .  4: F i l l i n g  B u ck et (F r o n t  V iew ) -
( 3 ’ 6" S e w e r ) .
F i g .  5** F i l l i n g  B u ck et  (B ack V iew ) -
( 3 f bn S e w e r ) .
F i g .  6: P a s s i n g  B u ck et  t o  B ottom  o f  Manhole
( 3 , b« S e w e r ) .
F i g .  7 • Work i n  5 T0 n S ew er.
F i g .  8 :  Work i n  3*0*? Sew er.
-  50 -
F z g r . i ,  : /S u vfcL C e].
Fig. Z ■ W i^nea*).
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: B u c k e i
Rope from  w in ch
T h is  p h o to g r a p h  was ta k e n  from s t r e e t  l e v e l ,  
l o o k i n g  down t h e  m a n h o le .
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trig. 4> ■ Filling" Backet- [FroqtVi&vl.
[ J b ' - 6 " S &)
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F ig . £F l t i b g  B a c k e t -
( 5 '~ 6 "  S o w e r ) .
-  55 -
F ig  6  : to Botknp $  AW^oU.
(p'~6* O aw r)
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Fig. 1 * Wock.ti2 F~0 '£>amx ■
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F ig . g : W o rk  U2 5 /~o" & Q M X .
FHQgQGB&PHS Off X-RAY PLAfflSS
s p i k e s .
-  58 -
PEOTOGBaPHS of  X-BAY PLATES;
SPIKES.
( a )  S e w e m e n .
C ase N .S .B .  Normal Lumbar S p in e .
C ase N o. L u m b a r is a t io n  ox F i r s t  S a c r a l  Segment
Case N o .1 5 .  G s t e o - a r t h r i t i s  w i t h  D i s t o r t i o n  o f
1 s t  and 2nd Lumbar V e r te b r a e .
Case N o .2 0 .  O s t e o - a r t h r i t i s ;  S a c r a l i s a t i o n  o f
5 t h  Lumbar V e r te b r a .
Case N o . 2 1 .  P a g e t 1s D is e a s e  o f  Bone ( P e l v i s ) .
Case N o. 3 0 .  O s t e o - a r t h r i t i s .
Case No. 38 . S p in a  B i f i d a  o f  5t h  Lumbar V e r te b r a .
( b )  C o n tr o l  G roup.
C o n t r o l  No. 1 5 . A n k y lo s in g  S p o n d y l i t i s .
C o n tr o l  No. 3 8 .  C o n g e n i t a l  A b n o rm a lity  o f  Sp ine
C o n tr o l  No. 4 0 .  H e a le d  T u b e r c u lo s i s  o f  C e r v ic a l
S p in e .
r:.
..r
























-  62 -
Case.M°2o ■ O 6t&o - artliciiis.
Saaxdiscdxoij o f  5 ^  Lanxtxu?.
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Cascl\l°2l 1 PagzVs D i s e a s e  o f  B cr^ [PJivtsJ.
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-  6 6  -
C o z& vC N " ■-S p o ^ c M i t i s .

68
C o n tr o l 1 \[0 4 * 0 : O tA  X 13 , C ^ l c a l / S p  XXHl.
ffLUOBgSCE£rOE SPECTROGRAMS.
O ils  and Tar Compounds recovered from 
Glasgow Sewers.
q.v. s p e c t r X .
3 :4, T5<mzpyvm.e- [ControlJ
Coat Tar Tvocixcms.
Oils.
T A B U S .
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Table No. 1 ,
LENGTH OF PUBLIG SEW5RS IN GLASGOW 
1790 -  1948'
t
| Year Length o f  P u b lic  Sewers in  M iles
1790 F ir s t  p u b lic  sewer constructed
1816 *4
1818 5 to  6
1849 40









Table No. 2 .
GLASGOW* S MAIN DRAINAGE SYSTEM 
INTERCUTTING SEWERS.
L o c a lity  o f  Sewer
Prom Yoker P en stock  ( l )  
House t o  D&lmuir: (2)
Glasgow In te r c e p tin g  
Sewer, P o in tbouse Road: 
P a r tic k  In te r c e p t in g  Sewer, 
C astlebank S tr e e t :  
Clydebank In te r c e p tin g  
• Sewer:
South S id e  Sewer N o .l  
Cardonald:
South S ide Sewer No*4
(1) R u therg len  end:







V e lo c ity  
o f  Liquid  
when 
running 
f u l l
F t./M in .
1 in  2,062  
1 in  2 ,810
1 in  2 ,635
1 in  2 ,000
6 ! l  in  2 ,000
4|
0 j l in  1 ,760
6 j l  in  2 ,000












f u l l
......L








11 ,1 7 6
Table^Ko. 3,
MXAMPLMS OF RESULTS OF &OMII&TIQN 
OF CRUDE AMD SETTLED S&AftSS.
(Prom ” Treatment and D isposal o f In d u str ia l lftaste 
YfatersM, R.A. Southgate, H.M.S.O. 1948* )
R e su lts  in  P arts  
p er 1 00 ,000  
(e x c e p t  pH)
Town w ith  
Mixed 
In d u str ie s
M ainly
R esiden­
t i a l
D is t r ic t
Town in  
which MetaL 









ta t io n
A fter
Sedimen­
ta t io n
A fter
Sedimen­
ta t io n
2rude
f
A fte r  | 
Sedimem- ' 
t a t io n  J
Free and S a lin e  
Ammonia (as N)
CO•00 4 .1 4 .4 3 .7 6.0
i
i
6 .6  |
B iochem ical Oxygen 
Demand in  5 Days 




Oxygen absorbed  
from IT/80 Acid  
Permanganate in  
4 Hours a t  2 6 .7 °C . 1 6 .3 8 .5 5 .2 9 .2 30 .7
t»
;
1 1 .8  |
Suspended S o lid s 42 6.2 8 .4 8 .2 41 12 .2  ;
pH V a lu e . 7 .4
~ -i
7 .2 7 .4 - 6.2 7 .2  i
Table No. 4 .
SOME SOCIAL FACTORS -  SEWERMEN.






S ize  o f  
House 
in  A p ts .







£ s . d .
1. D. McA. 64 6 3 3 No 6 4 5
2 . A . McK. 58 4 4 5 1 Yes 5 15
3 . P . H. 57 4 4 5 - Yes 5 15 —
4 . T. W. 57 1 2 3 - No 5 15
5 . W. L. 57 N il 2 2 - No 5 15 -
6 • T. D. 57 7 3 4 - Yes 6 7 -
7. J .  M. 57 4 1 5 1 No 6 - 1
8 . P. McF. 56 3 4 5 1 Yes 5 8 5
9 . J .  T. 56 11 2 4 - No 6 10 -
10. J . L. 53 4 2 3 3 No 6 1 5
11. T. M. 53 1 2 3 - No 6 5 -
12. N. R. 53 4 2 4 - No 6 1 —
13. J . F. 52 3 2 5 ■- No 6 13 5
14. G. McG. 52 4 5 6 Yes 6 1 4
15. J .  McA. 52 1 2 2 - No 5 14 -
16. T. S . 52 N il 2 4 - No 5 13 -
17. R. G. 52 6 4 5 - Yes 6 13 -
18. J . McC. 51 2 3 4 - Yes 5 15 -
19. J .  C. 51 2 2 3 - No 5 15 1
20. F. E. 51 2 2 4 - No 5 15 -
21. H. H. 50 10 5 8 4 Yes 6 1 5
22. G. M. ’ 50 4 3 3 - Yes 5 16 4
23. F. B. 50 11 3 6 4 No 6 1 5
24. R. McL. 50 4 1 6 - No 6 1 5
25. J .  B. 49 3 3 5 3 Yes 5 17 5
26. E . S * 48 5 3 5 2 No 6 5 8
27. C. D. 48 3 3 3 2 Yes 6 12 -
28. C.D. 47 2 2 3 - No 5 15 5
29. W, McK. 47 1 2 3 - No 5 19 5
30. J .  S . 46 5 5 6 1 Yes 6 1 5
31. B. McD. 46 2 3 3 1 No 6 1 5
32. J .  H. 44 3 4 4 2 Yes 6 1 3
33. A. M. 43 6 3 4 4 Yes 6 1 -
34. R. K. 43 3 2 2 3 No 6 1 5
35. J .  s . 40 3 2 3 2 No 6 1 -
36. J .  K. 38 N il 2 2 - No 5 16 -
37. R. 0 . 36 4 2 2 4 No 6 1 6
38. T. B. 34 5 2 2 5 No 6 13 -
39. J . 0 . 33 3 2 2 3 No 6 12 -
40. R • I • 47 4 2 2 - No 6 12 -
41. R. M. 38 1 2 5 1 No 5 16 7
42. W. B. _ 56 3 3 _____ 3 ____ ___ Yes __ 5_ 15 “■
A verages: 4 9 .4 ! 3 .7 - - - - 6 1 —----- -------
Sable No #_J5. 










Nature o f  P revious iinployment 









.. " • ' ----  •:*---- W "  . .. — ------
P la te r s 1 mate 3 y e a r s;  Merchant Navy 9 y e a r s;  
b o i le r  fireman 5 y e a r s; Army 4- y e a r s;  Highways 
Department 2 y e a r s;  Sewerman s in ce  1923.
F
58 9 i 48 fern  ?/cr§:er 2 y e a r s;-  carpet fa c to r y  lab ou rer  
1 year; Regular Army 13 y e a r s;  s te e l-w o rk s  
labourer 9 months; Highways Department 
labourer 19 y e a r s;  sewerman s5.nce 1940.
57 14 43 Telegraph m essenger 2 y e a r s; p la t e r s ’ mate in  
shipyard 25 y e a r s;  p av iou r’ s labourer -  
Highways Department -  4 y e a r s;  sewerman s in ce  
1937.
57 7 50 Lanarkshire miner 13 y e a r s; Army 1^ y e a r s:  
Highways Department labourer 22 y e a r s;  
sewerman s in ce  1943.
57 26 31 Hrrand boy 2 y e a r s ;  farm lab ou rer  6 y e a r s;  
Highways Department labourer 10 y e a r s;  
sewerman s in ce  1924.
57 6 51 Miner 20 years (Lanarkshire and S t ir l in g s h ir e )  
(Brusher 6 y e a r s ) ;  p av iou r’ s lab ou rer , Highway 
Department 18 y ea rs: sewerman s in c e  1944.
57 7 50 ] Earm labourer 13 y e a r s: b u ild in g  tra d es lab ou rs  
8 y e a r s;  Highways Department lab ou rer  14 years  














to Hrrand boy 2 y e a r s;  a p p ren tice  machineman in  
saw m ill 3A y e a r s;  sawm ill lab ou rer  2 y e a r s ; 
Army 3 y e a r s ; unemployed 6 months: e n g in e e r ’ s 
labourer 2 y e a r s;  unemployed 1 y ea r; Highways 
Department labourer 2 y e a r s;  winchman in  
Sewerage S e c tio n  1% y ea rs; sew er nan s in ce  1925


































L e ft school a t 10 years in  Ire la n d ; farm 
labourer 6 y ea rs; b lack sm ith 1 s s tr ik e r  2 year  
b u ild in g  tra d es labourer 23 y e a r s;  unemployed 
1 year; Highways Department labourer S y e a r s ;  
sewerman s in ce  1946.
Ph-rm labourer 16 y e a r s;  grave d ig g er  6 m onths: 
labourer on ra ilw ays 6 months; lab ou rer  in  
shipyards 3 y e a r s;  P u b lic  works c o n tr a c to r ’ s 
labourer .5 y e a r s;  Highways Department 
labourer 7 y e a r s;  sewerman s in ce  1941.
Miner in  Lanarkshire 14 years (brushing and 
draw ing); Merchant Navy 1 year; lab ou rer  in  
U.o.A# in  co tton  p r in tin g  works 2 y ea rs;  
labourer in  muLway (w ire-brush ing and red -  
lead5.ng) 2 y e a r s;  labourer in  Highways Dept.
6 y e a r s;  sewerman s in ce  1943.
Catch-boy .with r iv e t e r ’ s squad in  shipyards 
4 y e a r s; Army 1915-1920 (wounds r ig h t  forearm  
and back); unemployed fo r  about 1 year;  
ap p rentice  r iv e t e r  in  shipyards 5 y ea rs;  
Highways Department labourer 11 y ea rs:  
sewerman s in ce  1938.
Labourer in  tube fa c to r y  6 y e a r s;  Army 2 
y ea rs; labourer in  tube fa c to r y  5 y e a r s;  
casual labouring during n ext 7 years w ith  
p eriod s o f  unemploymont; sewerman s in ce  1S32.
L eft sch oo l a t  14 years; grocer  
6 y ea rs; b u ild e r s ’ labourer 5 
to  p u b lic  works con tractor  5 y e a r s;  
in  Highways Department 8 y e a r s ; 
s in ce  1935.
’ s a s s is t a n t  
y e a r s ; laboure  
lab ou rer  
sewerman
30 i Barman 5 y e a r s; Amy 2^ y e a r s;  
| Highways Department labourer 7 
I sewe naan s in ce  1928.
barman 3 year: 











Table Ho. 5 (C ontd.)
< Age
i C



































Hrrand boy 1 year; shipyard labourer 3 y e a r s;
Army 5 y e a r s; cement worker 3 y e a r s;  !
e l e c t r i c ia n ’ s labourer 2 y e a r s; Parks Department ■ 
labourer 6 months; unemployed 1 year; Highways ! 
Department labourer 13 y e a r s; sewerman s in ce  j
1939. ’ j
f
L eft school a t  16 y ea rs; shoemaker 1 y ea r; j
e n g in e - c lea n er  on railw ay 1 year; Army 4 years; j 
labourer on ra ilw ay  6 months; ovensman in  bakery j 
1 year; c la y m ill  worker in  p o tte r y  6 y e a r s;  f
unemployed fo r  5 years apart from o c c a sio n a l I
casual work; Highways Department lab ou rer  j
9 y ea rs; sewerman s in ce  1945. j
I-j *
Butcher’ s boy and butcher 6 y e a r s; Army 2g y e a r s;  
unemployed 9 months; sewerman s in ce  1922. j
iI
Miner in  Lanarkshire and Northumberland 16 years j 
(brusher, drawer and c o a l - g e t t e r ) ; tram -d river  j
10 years; labourer in  forge 6 y e a r s; sewerman j 
s in c e  1945. j
j
M essenger .in  p r in tin g  works 6 y e a r s;  b u i ld e r s ’ j 
labourer 7 y e a r s;  Highways Department lab ou rer  i 
1 year; sewerman s in ce  1936.
A g r ic u ltu r a l worker 4 y e a r s; Army 2 y e a r s;  J
railw ay worker 25 years (engine c lea n e r , j
firem an and d r iv e r ) ; Highways Department j
labourer 1 year; sewerman sin ce  1945. j
Iron-works m achine-boy 3 y e a r s;  Army 4 y e a r s ;  j 
unemployed l g  y e a r s ; sewerman s in ce  1922. '
A pprentice to.ol-maker 1 year; ca r te r  3 y e a r s;
Amy 2 y e a r s;  unemployed 1-| y e a r s ; lab ou rer  
in  Highways Department lj;  y e a r s;  sewe m an  
s in ce  1922.
P it-h ead  boy (p ick in g ) 3 y ea rs; m iner 1 year;
Army 1 y - a r ; miner (drawer) 7 y e a r s;  b u i ld e r s ’ 
labourer 3 y ea rs; unemployed apart from casual 
work 3 years; sewe m an s in ce  19-32.











Age jService  



























Nature o f Previous Employment
A pprentice en g in eer  3 y ea rs; A ir Force 5 years 
unemployed 7 y ea rs; bu ilders*  lab ou rer  10 
y ea rs; Highways Department 1 year; Amy 
2 y ea rs; Highways Department lab ou rer  1 year; 
sewerman s in ce  1943.
M aintenance labourer in  fa c to r y  5 y e a r s;  
Highways Department labourer 14 y e a r s;  
sewerman s in ce  1935.
R iv e t-n e a ter  in  shipyards 2 y ea rs; lab ou rer  
in  b r ic k - f ie ld  3 y ea rs; gen era l labourer  
20 y e a r s;  s t e e l -  works labourer 1 year:
Army 4 y ea rs; Highways Department lab ou rer  
2 y e a r s; sewe m an s in ce  1948.
Errand boy 6 months; barman 4 y e a r s;  
s in c e  1921 (winchman 7 y e a r s ) .
sewe m an
B utchers’ a s s is t a n t  9 y ea rs; Highways "Depart­
ment la b o u ter  2 y ea rs; sewerman s in ce  1939 
apart from. 4 years in  Army.
Errand boy 6 months; r iv e t  h ea ter  4- y e a r s;  
builders*  labourer 17 y e a r s; sewe m an  
s in ce  1959.
Bakers* vanman 4 y ea rs; P u b lic  works C ontracts  
or*s labourer 18 years (tun nel d r iv in g , e t c . ) ;  
sewe m a n " s in  ce 1940 •
Errand boy 4 y e a r s;  oncost haulage worker in  
p i t s  5 y e a r s ; c la y -d ig g e r  in  b r ick  works 
3^ y e a r s;  unemployed fo r  2 years apart from 
o c c a sio n a l casual work; Highways Department 
labourer 6 y e a r s;  R.A-F. 6 y e a r s;  
sewe m an s in ce  1945.
t
j Quarry lu gger  6 y e a r s; unemployed 7 y e a r s;
| labourer in  odd job s 3 y e a r s; lab ou rer  in  
! Highways Department 3 y e a r s;  Am y 5 y e a r s;  
Highways Department 1 year; sewe m an 4 y e a r s .





S e r v ic e  • Age
m a t
Y earsj Years jEntry J 
\ i 1

















Barman 8 yea rs; m unitions worker 2 y e a r s;  
unemployed 1 year; barman 6 y e a r s;  
ammunition worker 3 y e a r s ; f ir e - t e n d e r  
cra sh -d r iv er  a t aerodrome 4 y e a r s;  
sewerraan s in ce  1944*
A pprentice en g in eer  3 y e a r s;  Regular army 
8 years; sewem an s in ce  1935 apart from. 6 
years in  Army during recen t Aar,
Errand boy 2 y e a r s;  railw ay worker (en gine  
clean er) 3 y e a r s; unemployed 3^ y e a r s;  
labourer in  Highways Department 6 y e a r s;  
sewerman s in ce  1940 apart from 3 years in  
Royal Navy.
R iv e te r 's  mate in  shipyards 6 months; van-boy
1 year; unemployed 2 y e a r s;  machine operator  
in  bakery 9 y e a r s;  labourer in  Highways 
Department 6 months; sewerman s in ce  1942.
Errand boy 6 months; la b o u r e r .in  hat fa c to r y
2 y ea rs; b u ild e r s ’- labourer 5 y e a r s:  s to k er  
in  Navy and merchant Navy 7 y e a r s; sewerman 
s in ce  1S44.
Van-boy 3 y e a r s;  van d r iv er  4 y e a r s; dumper 
d r iv er  in  p u b lic  works 4 y ea rs; R-A.F, 4 
y e a r s; sewem an s in ce  194-6.
Tram conductor 1 year; h ide p o r ter  l j  y e a r s;  
Royal Navy 3 y ea rs; furnaceman in  chem ical 
works 3 y e a r s;  policem an 2J  y ea rs; fu rn ace-  
man in  chem ical works 4 y ea rs; tra w ler  
firem an 2 y ea rs; furnaceman in  chem ical works 
2 y ea rs; p u b lic  works labourer 5 y e a r s;
Army 5 y e a r s;  lab ou rer  in  E le c t r ic i t y  Depart
ment 2 months 
ment 6 months
labourer in  Highways Depart-  
sew em an 194-6 to  d a te .
Hr rand boy 2’ years:  
unem p1oved 5 y c a r s ; 
Department 4C. years
lou ld er' s help.-.r 4 wears : 
labourer in  Highways 
sewerman sin ce  January
I Phi
! Age ; S erv ice  j Age
] in
! Y e a r s
m
Y e a r s
i  a t  
; Y n t r y




15 l—I L eft school a t  14 years ; m i n e r  9 yea rs  j 
dyke b u ild er  and a g r ic u ltu r a l  d ra in er  1 y e a r ;  
a g r ic u ltu r a l worker 9 jrearsj re fu se  c a r r ie r  
(n ig h t s h i f t ) ,  C leansing Department 1929-1934  
labourer Highways Department 1934-35; 
sewerman. s in ce  1935.
Table Ho. 6.
GLASGOW sm m B w  
GROUP Ii£r ACCORDING TO Ldi&TE OF SLRVICES*
r...................’■ ”
| Years o f  
{ S erv ice
i
Number o f  
Sewermen
Percentage
D is tr ib u t io n
t-„- ■" - - —» ■ »......- ........... "
I Under 5 8 19 .0 5
! - i o 15 37 .71
-15 7 16 .67 j
-20 4 9 .52  it
-25 3 7 .1 4  i
! 25 5 11 .91
and over !---- ---------------------
; T otal in  a l l  
G roups}
42 1 0 0 .oc
Table No* 7.










ELNlROMlEMIAL EEAPERATUHUS IN SEwERS 





























80 40 1 1 .6 90 62 54 j
82 32 1 4 .8 148 56 54 i
69 35 19 280 54 .5 48 j
78 35 1 3 .5 140 63 38 j
79 46 10 54 59 44 i
83 58 8 15 57 34 !
85 36 13 110 61 40 |
58 47 9 .8 45 62 58'
84 32 1 4 .5 130 56 50 !
Table No. 8 .
HWIRONMENTAL CONDITIONS IN SEWERS.
SEWER No. 2 .
VARIATIONS AT 15-MINUTE INTERVALS OVER PERIOD OF TWO HOURS.













S e c s .
Cooling
Power
. . . .
A ir
Movement
F b ./k in .






S ta r t 63 57 69 25 19 280 54 .5
•
48 !
1 63 53 51 35 13 110 58
2 59 5 4 .5 75 38 12 85 56 '
3 ' 55 53 82 31 15 106 51
4 67 58 58 33 14 150 61
!
5 65 62 85 58 8 25 63 I
6 73 63 58 65 7 .2 5 25 68.5 *
7 67 57 54 47 10 60 63 'i
F in ish 60 56 75 42 11 55 58 j ;
ATMOSPHERIC CONDITIONS IN ,ERS i 
CHEMICAL ANALYSES IN GLASGOV, SNWURS.




P arts per M illio n
Co. rbon 
j  D ioxide
P arts per 10 ,000
| Benzene and 
Other Arom atic 
Hydrocarbons. 
























N il  -  Hydrogen j 









Sample o f  A ir  
(Boden S tr e e t ) N il 4 .2 N il
Sample o f  A ir  
(Glasgow Cross) 12 4.5
Not done
Table No. 10 .
SICKNESS ABSENCE -  GLASGOW SSWERMEN. 
OCTOBER 1945 TO OCTOBER 1950.
■o•o No. o f Absence i
D isea se  Group Cases P eriod s o f
• jin  i
1 Involved I l ln e s s Weeks |
A c c id e n ts 1 1 3 ;
A lim entary  Tract 8 8 115 !  ^ ^  1
G enito-TJrinary System 2 3 18 !j
I n f e c t io u s  D isea ses  - j
(a) L e p to s p ir o s is 5 5 90 1!
(b) I n fe c t io u s  P a r o t i t is 1 TX o , * I
Nervous D isord ers 2 2 70 !1
R esp ir a to r y  D isea ses 6 7 24 <
1 Rheumatic C onditions 16 17 99 j
i Skin  D isea ses 3 3_______  _ t ................ . ..... ______ 17______j
' A l l  Groups 44 4:7 P 445 j
/D See note a t Table 12.
Table JNo. 11.
SICKNNSS A 33-4 •] CD -  GrL&SQON CTSSBbCT.
D is tr ib u t io n  o f  S ick n ess Periods  
aocording to  Length of^TsenceT"
1945 -  1950.
f
Length o f  P eriod  
in  Neeles ■ *
...........)..... ..j
2 j 3i 4
i
5 1-101. -20 -40 -60
p -  y





P er io d s 4 5 i i i  
i
4 1 j 13 5 2
1
1 \ A7
J  1 J
Table No. 12 .
SI CK3SESS ABSSNCE -  GLASGOVi SEVJCHMdN.
Annual D is tr ib u tio n  c f  D isease  Groups 
October 1945 to  O ctober 1950.
D ise a se  Group
1945
O ct-D ec.
1946 1947 1948 1949 1950 
J a n -0 c t .
Per Gas Per Cas Per Gas Per Gas-j Pur Gas Per Cas
A cc id en ts 3 1
A1 iio.3 n t ary Tr-a c t - 3 1 - 23 2 56 3 33 3
Ge n i t  o -Ur in ary - - - - 10 2 - - - - 8 1
L e p to s p ir o s is 19 2 57 3 13 1 1 1 - - -
Othe r I n fo c t  i  ons - - - - 9 1 - - — -
Nervous System - - 30 1 - - - - 9 1 31 1
R e sp ira to ry  System - - 7 2 6 1 6 2 5 2 - -
Rheumatic D isorders 3 - - 33 5 12 2 24 5 27 4
Skin  D isea ses - 3 1 12 - 2 1 - -
T otal 22 3 100 8





T otal fo r  P eriod  O ct. 1945 -  O ct. 1 9 5 0 ;- Do. o f  P eriod s . . .  445
No_. o f  Oases . . .   51/° ......
I-:. 3 .  Per "«*Period o f  s i c k n e s s  A b s e n c e .
Gas -  ‘timber o f Gases.
? T a3 d iscrep an cy  between Tables iio s . 10 ana. 12 m  ohe t o t a l  numb-wr 
o f  ca ses o f  absence i s  accounted for  b y  bbe fa c t  th a t  a sewerifian 
having a continuous absence extend ing from one year in to  the  
n ex t i s  included  in  the t o t a l  for  each y ea r .
Tab le  No. 13.
SICKNLLo ABSLNClil — GLA2G0 > . SL x^dliyiliN.
P ercen tage  Loss of  Time and Percentage Tlumber o f  Ca,ses 
due to  D isease Groups.
1945 - “1956“. "
Diseawe Group
P ercentage o f  
T otal Absence
“ ------ ------------- 1
Percentage o f  
T otal Cases
A cc id en ts
A lim entary  Tract D isorders  
G en ito -U rin ary  System  
I n f e c t io u s  D isea ses  -
(a) L e p to sp ir o s is
(b) I n fe c t io u s  P a r o t i t is  
Nervous D isorders  
R esp ira to ry  D iseases  
Rheumatic C onditions  















4 .6  
1 3 .6  
3 6 .3
6 .8
A l l  Groups 1 00 .0 100 .0
Table No. 1 4 .
knonn causes o f  death in  Glasgow 'w w m m .
1935 -  1950.
Cause o f  Death j No. o f  Deaths
L e p to sp ir o s is 8
G assing A ccidents 2
Cancer o f  Bowel ( 2
T u b ercu losis (Pulmonary) j 2
Heart C onditions j 3
Lobar Pneumonia j 1
; P e r fo r a tio n  o f  P e p tic  U lcer | 1
•
T otal l 191 i
— ---------------------------------
occu p ation s P ercentage D is tr ib u tio n  o f Case;
- in e r s
Sewer workers 
Fish  workers 
Farm Dor leers 
Scavengers  
But che rs 
Canal Workers 
Brewe ry Vio rke r s 
P ig g ery  Workers 
O ther O ccupations  
l ion- o c cup a t  i  onal 
Bathing or A cc id en ta l 
Immersion 













Cases in  S e r ie s
Case Ph-tal i t y  Rate 
per c e n t .
99
31.3





























Scotland  S erv ices
Years 1919-1935
I n v e s t ig a to r s Various
193 3-1939 ;1940-1946
Davidson I Broom. & 
& Smith ! A lsto n
U.S.A..
1905-1940













P u b lic
H ealth
Records
N .B . S e r v ic e s  cases included  p a t ie n ts  in v a lid ed  from 
overseas w ith  le p t o s p ir o s i s .
Ta b le No. 16.
INCID^ NCEI OF LEPTOSPIROSIS I1T GLASGOW 
N o t if ie d  Gases: 1926 -  1949.
Source o f  I n fe c t io n
(O ccupation al u n le s s  oth erw ise  s ta t e d .)
T No. o f  
Cases
Percentage  
o f  t o t a l
Sewermen
N eat Market Employees 
Liners
F ish  Market Workers 
A pprentice Iron  No rice r 
A p pren tice  G lass Worker 
A sp h a lt Worker 
B r ic k la y e r s  labourer  
Plumber 
Tanne ry W o rker 
Paper M ill  M ach in ist  
Seamen
B athing in  in fe c te d  Water 
H ale a t  H oliday Camp who 
a te  contam inated bread.
1 9 .5
1 9 .5  
1 7 .4  
1 3 .0
2 .2  
2 .2  
2 . 2  
2 . 2  
2 . 2  
2 .2  
2 .2  
4 .4  
8 . 6
2 . 2
T ota l No. o f  Gases: 46 100.0
Table No. 17,
LEPTOSPIROSIS IN GIAS GO#.
Age- P is tr ib u t io n  o f  46 N o t if ie d  Cases (1928 -  1 9 4 9 ).
Age Group in  Tears M iles Females
Under 15 2
-  20 7 —
-  25 2 2
-  30 4 •
-  35 2
-  40 4 _
-  45 6 _
•  50 6 -
-  55 5 -




A l l  Ages 44 2
Table No, I S .
INC I PENCE OF LEPTOSPIROSIS IN GLLSG(M.  
S eason al D is tr ib u t io n  o f  46 Cases (1926 -  1949) •





February 1 - 8
March 2 -
A p r il 1 1
May 4 - 9
June 3 -
J u ly 6 -
August 5 . - 21
September 9 1
October 2 ^ -
November 5 - 8
December 1 -
T otal 44 2 46
Table No. 1 9 . 
Cases o f  L e p to sp ira l I n fe c t i
Symptoms 
o f  Cutset
j  «
1
No. Year Month Age




























1 1910 - 36 3 X X X X
2 1927 O ct. 33 2 - - X X - X No Jaundice
5 1927 O ct. 47 25 - - X - - X X
4 1931 - 40 9 - - X - - X X
5 1931 - 51 22 - - X X - X No
6 1935 - 44 10 - - - - - X X
7 1935 S e p t . 60 (?) X - X X - X X
8 1937 S e p t« 34 4 X X X - X x 6th
9 1937 S e p t» 51 (? ) - - - X - - x 4th
10 1937 O ct. 56 - - - - - - X
11 1939 May 39 10 X X X - R oyal C res. X x 4th
12 1939 J u ly 37 4 X X Major S tr e e t x 3rd
13 1939 J u ly 42 5 - X* X - Major S t r e e t - x 3rd
14 1939 - 60 - - - - - - X
15 1939 Aug. 45 8 X X X - Major S t r e e t - x 5th
16 1942 Mar. 4 X X X X C athedral S t . X -
17 1942 Mar. 49 18 - - - - B arrow field  S t . - X
18 1943 J u ly 51 3 - - - - Watson S tr e e t X X
19 1943 O ct. 60
10/1 2
- - - - - - -
20 1943 Nov. 42 X X X - S t .  Enoch Sq . - x 3rd
21 1944 May 40 5 X X X X Cromwell S t . ( ? ) X No
22 1944 S e p t . 46 12 X - X X - X X
23 1944 Nov. 46 22 X X X X A l l i s o n  S t . X X
24 1945 O ct. 48 7 - - - Stagg S tr e e t - -
25 1945 Nov. 51 x i
5 /
X £ X • B lackburn S t . ,  
Kinning Park
— x 4th
26 1946 Feb • 40 712 X X X X - X X
27 1946 Aug. 35 4 - - - — - - -
28 1948 O ct. 46 10 X X X X Heron S t r e e t x 5th







In c a p a c ity
E p is ta x is
No
E p is ta x is  5th  
Haem atem esis 5th  
x
E p ie ta x is  5th  & 
Haematemes i s
E p is t a x is  5th
No
Haematemesis
Died a t  home 
Died in  h o s p i t a l  
Died a t  home 










i l l n e s s
i l l n e s s
i l l n e s s
Died a t  home









* i /5 2
y i 2
V1Z1 7 I 2
3/5 2
Died a t  home 
Died 7 days a f t e r  
o n se t in  h o s p ita l
Table No. 20 .
LEPTOSPIROSIS IN GLASGOW SEWERMBN.
M onthly and Y early  D is tr ib u t io n  o f  Cases; 1910 -  1950 .
Month No. o f  Cases Year No. o f  Cases
January mm 1910 1
February 1 1927 2
March 2 1931 2
A p r il - 1935 2
Jfey 2 1937 3
June - 1939 5
J u ly 3 1942 2
August 2 1943 3
September 4 1944 3
O ctober 6 1945 2




T otal 28 T ota l
1________________________________________
28
Table No. 2 1 .
LEPTOSPIROSIS IN GIASGCW SEWERMBN, 1910 -  1949. 
In cid en ce accord in g  t o  Length o f  S e r v ic e .
Length 
o f  S e r v ic e  
in  Years
Number 
o f  Men 
in  Group
Number w ith  
H isto r y  o f  
L e p to sp ir o s is
P ercentage
Under 10 23 5 2 1 .7
20 13 5 3 8 .5
20
and over 9
4 4 4 .4
A l l  groups 45 14 3 0 .4
Table No. 2 2 . 
1EPT0SPIR0S IS IN GXASGGflF SEWERMEN.
R e su lts  o f  Serum -A gglutination  T est 
(S ch u ffn er  T e s t ) .
Case
No.
I n i t i a l s Age
in
Years
I n te r v a l s in c e  
I n fe c t io n  
in  Years
T it  re
2 C. McD. 56 23 1 /1 0 0
11 G. M. 50 11 1 /3 0 0
12 •
CO• 48 11 1 /3 0 0
13 G. McG., 53 11 1 /1 0 0
16 P. B. 49 8 1 /100
17 W. L. 59 8 1 /1 0 0
18 A . McK. 58 7 1 /3 0
20 J .  B. 49 7 1 /1 0 0
21 J .  S . 41 6 1 /3 0 0
22 J .  F. 52 6 l/lO O
23 «J • Me C • 52 6 1 /1 0 0
24 N. H. 53 5 1 /1 0 0
25 T. W. 56 5 1 /3 0 0
26 J .  H. 44 4 1 /3 0 0
Table No. 2 3 .






S iz e  o f  
Fam ily  
i n  
House




Bath in  
House
Wages 
£ s . d.
l . : 66 Watchman H ousing S in g le 3 Yes 4: 16 s
2 . 65 Watchman H ousing Widower 1 No 4; 16 p -
5 . 63 Watchman H ousing M arried 1 No 4* 16s -
4 . 62 Watchman H ousing M. 4 3 3 Yes 4 i 16 s -
5 . 62 Watchman H ousing M arried 1 No 4 s 16 —
6 . 60 Sweeper C lean sin g M arried 2 No 4 j 16 s —
7 . 60 Cement Gas M arried 3 Yes 4 j 19 s —
8 . 59
Worker 
Wat c liman H ousing M arried' 3 Yes 4: 16
9 . 59 Watchman H ousing M arried 1 No 5s MR -
1 0 . 59 Sweeper C lean sin g M arried 2 No 5 s - m
1 1 . 58 Watchman H ousing Widower 1 No 4j 16 -
1 2 . 58 Watchman H ousing M arried 2 No 4 f 16 -





A tten dant  










1 6 . 56 Sweeper C lean sin g M. 4- 9 Yes 5: - -
17 . 55 Sweeper C lean sin g M arried 1 No 5: - -
18 . 53 Sweeper C leansin g M. 4 3 2 No 5s - -
19 . 52 Labourer Highways M. 4 1 3 Yes 4s 16 -
2 0 . 52 Sweeper C lean sin g M. 4 4 2 No 5s -
2 1 . 52 Watc liman Housing Widower 1 No 4s 16 -
2 2 . 50 R efuse C lean sin g M. 4 1 2 No 6 s mm -
23 . 49
C a rrier
Sweeper C leansin g S in g le 3 Yes 5s .
2 4 . 49 R efuse C leaning M, f  6 1 No 6 s 1 0 ‘ -
2 5 . 48
C arrier
C lerk Water M. 4 3 2 No 5s -s
26 . 48 G as- Gas M. 4 4 • 1 No 4s 19 s -
2 7 . 48
f i t t e r ’ s
Mate
R a t-ca tch er H ealth S in g le 4 Yes 6 s 10 s
28 . 45 Sweeper C leaning M. 4 2 1 No 4s 16* -
2 9 . 45 A tten dant H a lls M. 4 3 3 Yes 5s 4 -






















































S iz e  ofj 
House i 
(A part ~| 
m ents)
Bath in  
House
Wages 
£ s . d .
5 7 . 4-3
.
C leaner i Markets S in g le 4 | Yes 5: 2 s mm
3 8 . 43 Watchman J Highways M. t  2 2 . j No 4 1 16 s -
3 9 . 42 Gas F i t t e r  j Gas M arried ; 1 j No 6 s 6 s -
4 0 . 42 Watchman I Highways S in g le 2 i No 4: 16 s -





Com positor j 
Plumber j
P r in tin g
Gas





Yes 6 s 12 s
4 4 . 41 D river j C leansin g M. 4. 2 2 No 5s 10 s -
4 5 . 40 M eter T ester  j Gas M. 4 4 3 Yes 5 s 18s -
4 6 . 39 R efuse | C lean sin g M. 4 3 3 ; Yes 6 s 14 s -
4 7 . 39
C arrier  ; 
Lab ourer ; Highways M. 4 2 3 ; Yes 4s 5s
4 8 . 39 Com positor ; P r in tin g M. + 2- 4 Yes 6 s 15 s -
4 9 . 38 Labourer j Highways M arried 2 ; No 4s 5 s -
5 0 . 36 G a s - f i t t e r  * s j Gas M arried 1 No 5s 2s -
5 1 . 35
Mate ! 
Labourer j Highways M. f  2 2 No 4s 15 s mm
5 2 . 35 Labourer ! Sewage M. 4 1 2 No. 5s 2s -
5 3 . 35 Labourer i Highways M. 4 2 1 No 4s 15 s -
54 . 34 Lab ourer ! Highways M. 4 4 1 No 4s 13$
5 5 . 32 P la s te r e r  ; Housing M arried 1 No 6 s 7 s -
5 6 . 33 Labourer ! Housing M. 4 1 2 No 5s 10 s -
5 7 . 33 Plumber ! Gas S in g le 4 Yes 6 s 10 s -
5 8 . 32 Remand Home ' C h ild ren 's M, 4 2 2 No 5s 12 s «
5 9 . 31
- A tten d an t i 
R efuse i C lean sin g M, 4 3 1 No 6 s 18s
6 0 . 30
C arr ier
Labourer Sewage S in g le 3 Yes 5s 2 s —
6 1 . 30 Remand Home C h ild ren 's M. 4 2 2 No 5s 18s -
6 2 . 29
A tten dant
Labourer Sewage S in g le 1 No 5s 2 s mm
63 . 29 E ngineer Water S in g le 4 Yes 7s 10 s -
6 4 . 29 R efuse C lean sin g M. 4 2 2 No 5s Is -
6 5 . 28
C arrier
Sweeper C lean sin g M arried 4 Yes 4s 8 s
6 6 . 28 Labourer Gas M. 4 2 2 No 4s 9s -
6 7 . 28 Turner Sewage S in g le 2 No 4s 19 s -
6 8 . 27 Fi reman Sewage M. 4 1 1 No 5s 15 s 4
6 9 . 26 Labourer Sewage S in g le 2 No 5s 2: -
7 0 . 26 Timekeeper Highways M. 4 2 3 Yes 6 s -s -
7 1 . 26 Plumber Gas S in g le 3 Yes 6 s 10 s -
72 24 C arter C leansin g M. 4 2 1 No 5s Is 6
73 24 Labourer Highways M. 4 2
I
i
1 No 4s 10 s
Table Wo, 23 (C o n td .)





Work Department Fam ilyin
House
(A part­
Bath i n  
House
House m ents) £ s . d .
74 . 23 Labourer Highways S in g le 2 No 4s 5:
75 . 23 Labourer Highways S in g le 1 No 4* 10 s -
76 . 23 G a s - f i t t e r Gas M arried 1 No 5 s 18s —
77 . 22 Labourer Gas S in g le 2 No 5s 12 s •
78 . 22 Compressor
O perator
H ousing S in g le 5 Yes 5s 12 s -
7 9 . 22 Plumber Gas M. 4 2 2 No 5s 18 s _
8 0 . 22 Labourer Sewage S in g le 3 Yes 5s 2s
81 . 21 E ngineer Water S in g le 4 Yes 7s 10 s -
82 . 21 Labourer Highways S in g le 3 Yes 4s 10 s -
8 5 . 20 L ib r a r ie s
A s s is ta n t
L ib r a r ie s S in g le 4 Yes
84 . 20 L ib r a r ie s
A s s is t a n t
L ib r a r ie s S in g le 4 Yes
85 . 20 A p pren tice
S a n ita ry
In sp e c to r
H ea lth S in g le 4 Yes
8 6 . 19 C lerk O ff ic e S in g le 4 Yes
8 7 . 18 L ib r a r ie s
A s s is t a n t
L ib r a r ie s S in g le 4 Yes
8 8 . 18 A s s is t a n t
L ib rarian
L ib r a r ie s S in g le 4 Yes
8 9 . 16 C lerk O ff ic e S in g le 3 Yes
9 0 . 16 C lerk Markets S in g le 3 Yes
9 1 . 44 Labourer Highways M. 4 3 2 No 4s 10 s -
9 2 . 40 Labourer Highways M. 4 5
fc
4 Yes 4s 14 s
Table No, 24 .
















E x p ir a tio n  
in  Inches
[ I n s p ir a t io n  
in  In ch es
1 . 64 27 60 125 33 .5 36
2 . 58 9 .5 65 153 34 37
3 . 57 14 62 .5 130 3 4 .5 36
4 . 57 7 63 .5 139 3 3 .5 3 5 .5
5 . 57 26 66 154 37 3 8 .5
6 . 57 6 64 143 3 5 .5 38
7 . 57 7 67 138 34 36
8 . 56 24 62 154 36 38
9 . 56 4 67.25 172 38 41
1 0 . 53 9 67 189 40 42
1 1 . 53 6 63.5 131 36 3 8 .5
1 2 . 53 12 64 152 34 36
1 3 . 52 18 67 .5 155 35 37
1 4 . 52 15 66.5 118 32 34
1 5 . 52 22 62 .5 142 37 39
1 6 . 52 11 64 134 35 35
1 7 . 52 4 .5 63 .5 160 3 4 .5 3 6 .5
1 8 . 51 27 65.5 128 3 2 .5 34
1 9 . 51 4 .5 65.75 132 33 35
2 0 . 51 14 64 154 36 38
2 1 . 50 5 69 .5 208 42 46
2 2 . 50 28 65 .5 138 33 36
2 3 . 50 27 62 168 3 6 .5 38
2 4 . 49 16 65 .5 152 39 41
2 5 . 49 7 66 143 33 35
2 6 . 48 15 61 128 33 35
2 7 . 48 2 66 123 32 35
2 8 . 46 21 62 ,5 142 35 37
2 9 . 46 10 64 .5 140 35 37
3 0 . 46 11 65 147 36 38
3 1 . 46 10 62 140 33 35
3 2 . 44 4 .5 6 5 .5 151 34 36
3 3 . 43 3 65 154 36 38
3 4 . 43 5 63 132 35 37
3 5 . 40 15 64.5 147 36 38
3 6 . 39 7 68 176 38 40
3 7 . 36 8 62 .5 147 3 5 .5 3 7 .5
3 8 . 34 5 62 126 32 34
3 9 . 33 4 69 180 3 6 .5 3 9 .5
4 0 . 47 4 68 165 36 38
4 1 . 37 2 /52 68 156 36 38
4 2 . 56 15 69 152 35 3 9 .5




3 4 .9 0 37 .32
Ta b le  No. 25 .
MEAN VALUES OF GENERAL EXAMINATION RESULTS. 


















E x p ira tio n
Over 60 1
» I
! 60 I 125 ; 33 .5 36 2 .5
50 - 60 23 1 65 .01  ; 150 ; 3 4 .8 7 3 7 .5 2 .63
40  - 50 13 64 .5  ! 143 .4  j 34 .85 36 .92 2 .0 7
30 - 40 5 6 5 .9  ; 157 j 3 5 .6 3 7 .8 2 .2
Mean V alues  
fo r  a l l  Ages 64 .8 148 3 4 .9 0
F u ll
In s p ir a t io n
37 .32







a tr o l Group i1
Over 60 ! 7 A t ;65 144 .7  ! 3 4 .8 6 37 2 .1 4  \
5 0 - 6 0  1 15 64 .36 141.63  > 3 4 .2 36 .4 7 2 .2 7
40 -  50 ! 25 65 .04 131.72  \ 33 .02 3 5 .3 6 2 .3 4  |
30  -  40 ! 16 65.25 141 .44  j 3 3 .8 4 36 .8 2 .9 6  |
20 -  30 ! 24 65 • 9 136 .33  i 3 2 .7 3 5 .7 3 .0  |
Under 20 | 5 67 .6 130.2  j 3 2 .7 3 5 .6 2 .9
Mean V alues 1
fo r  Ages over |
30 years? 64.93 138 > 
1
33 .7 1 36 .1 7 2 .4 5
Mean V alues T
fo r  a l l  A ges: 65.32 137.12  | 3 3 .3 9 3 6 .0 1 2 .6 2
Table No. 26.






S e r v ic e
in





S y s t o l .
Pressure 
D ia s t o l .
E x e r c ise  Tolerance  
Test A r te r ie s
Years j Years
i
mms .H g. mms.Hg. „t »i
Secs • B r e a th le ss
1 64 27 3 190 r 110 90 Yes A r t e r io s c le r o t ic
2 58 si- 2 180 110 60 Yes d o .
3 57 14 1 160 100 70 Yes d o . j
4 57 7 1 140 90 70 Yes d o . i
5 57 26 2 150 90 ? Yes d o .
6 57 6 3 150 90 50 S l ig h t ly -
7 57 7 0 150 80 20 N il -
, 8 56 24 1 130 80 65 Yes -
9 56 4 0 145 90 35 - -
10 53 9 0 150 90 25 - -
11 53 6 1 140 90 30 - -
12 53 12 3 140 75 120 Markedly -
13 52 18 0 150 80 50 S l ig h t ly S l ig h t ly
a r t e r io s c l e r o t ic
14 52 15 2 130 80 35 - -
15 52 22 3 150 90 40 S l ig h t ly -
16 52 11 0 120 70 30 - -
17 52 A 0 140 80 30 - -
18 51 27 3 140 90 80 Marked -
19 51 * 4 0 130 80 30 - -
20 51 14 3 200 125 55 S l ig h t ly A r t e r io s c le r o t ic
21 50 5 0 140 90 65 Marked -
22 50 28 2 120 80 40 S l ig h t ly -
23 50 27 4 180 110 65 Yes A r t e r io s c le r o t ic
24 50 16 1 130 70 60 S l ig h t ly
_ i
25 49 7 0 140 75 30 - -
26 48 15 0 150 90 20 - E arly  a r t e r io s c l .
27 48 2 0 130 60 35 - -
28 47 28 0 140 80 35 - -
29 47 6 0 130 70 20 - -
30 46 11 1 120 60 30 - -
31 46 10 3 120 80 65 Marked -
32 44 5 0 140 80 20 - -
33 43 3 0 140 90 15 - -
34 43 5 1 130 75 45 S l ig h t ly -
35 40 9 0 130 80 30 - -
36 38 7 1 120 80 45 S l ig h t ly -
37 36 8 0 130 90 20 - -
38 34 5 0 130 75 20 - -
39 33 4 0 120 70 20 - -





0 135 80 30 S l ig h t ly -
42 56 0 130 80 35 *
* Q u a lity  o f H eart Sounds -  Code: Average fo r  age -  0 G reatly  below average -  3
'S lig h t ly  below average -  1 U n s a t is fa c to r y  -  4
M oderately , ,
Table No. 2 7 .
E x e r c ise  Tolerance T est in  Sewermen: 
Grouping accord ing t o  A ge.
Number o f Men Number o f  Men T ota l !Age Group showing showing Number o f  Men j
■ B r e a th le ssn e ss Poor E.T.T* in  Group !
60 and over 1 i  . !  |
-6 0 6 5 9
-55 9 6 15
-5 0 2 1 8
! -45 1 0 4
| -4 0 2 0 3
i -35 0 0
.................................  . 2 ______________________
A l l  Age Groups 21 13 42
Table No. 2 8 .
Exerc i s e  Tohrance T est in  Sewermen: 
Grouping accord in g  t o  Length o f  S e r v ic e .
Years
o f
S e r v ic e
Number o f Men 
showing  
B r e a th le ssn e ss














Number o f Men 
showing 
Poor 5 .T .T .
T ota l 










X2 « 12 .08
Tab le  Ho, 2 9 ,




Haemoglobin Red C e lls
No, i n  gms. 
<
Haldane in  M illio n s  
per c.mm.
1 . 1 1 .4 77 3 .9
2 . 1 2 .4 84 4 .1
3 . 1 0 .6 72 3 .8
4 . 1 6 .8 113 5 .2
5 . 1 6 .8 113 4 .0
6 . 1 3 .0 88 4 .1
7 . 1 1 .6 78 3 .9
8 . 1 7 .0 115 5 .4
9 , 1 4 .8 100 4 .7
1 0 . 1 6 .4 111 5 .2
1 1 . 1 3 .6 92 4 .3
1 2 . 1 1 .9 80 4 .2
1 3 . 1 2 .2 82 4 .1
14 . 1 2 .4 84 3 .7
1 5 . 1 1 ,2 76 3 .9
1 6 . 1 6 .6 112 5 .1
1 7 . 1 6 .6 112 5 .0
h-1 CO * 1 7 .2 117 5 .2
19 . 1 5 .6 105 3 .7
2 0 . 1 7 .6 119 5 .4





Red C e lls
in  gms. Haldane in  M ill io n s
% % per c.mm.
2 . ( 1 1 .8 80 3 .9
o . 1 2 .6 85 4 .1
6 . 11 .2 76 3 .9
7 . 13 .2 89 4 .3
8 . 14 .0 94 4 .6
9 . 13 .2 89 4 .4
1 0 . 10 .6 72 3 .7
1 4 . 1 2 .2 82 3 .8
16 . 13 .2 89 4 .1
1 7 . 12 .2 82 4 .1
1 8 . 1 2 .6 85 3 .9
2 0 . 1 1 .8 80 4 .1
2 1 . 1 4 .0 94 4 ,4
2 2 , 1 3 .6 92 4 .8
2 3 . 1 4 .8 100 5 .0
24 . 1 1 .6 78 3 .8
26 . ■11.8 80 3 .9
28 . 1 2 .6 85 3 .9
2 9 . 1 5 .2 103 4 .1
3 0 . 1 4 .0 94 4 .5
3 2 . 1 1 .2 76 3 .9
3 3 . 9 .5 64 4 .2
3 4 . 1 2 ,8 86 4 .2
3 5 . 1 4 .0 94 4 .6
3 6 . 1 1 .0 74 3 .8
3 9 . 1 3 .0 88 4 .4
4 1 . 1 3 .4 90 4 .6
4 2 . 1 2 .8 86 4 .1
4 3 . 1 1 .2 76 3 .6
4 4 . 1 3 ,2 89 4 .6
4 5 . 13 .0 88 4 .2
4 6 . 1 2 .6 85 4 .2
4 7 . 12 .2 82 4 .6
4 8 . 1 2 .0 80 4 .4
4 9 . 1 4 .0 94 4 .0
5 0 . 1 1 ,8 80 ! 4 .1
51 . 1 3 .0 88 4 .3
52 . 13 .2 89 4 .4
5 3 . 9 .6 65 1 3 .7
5 4 . 1 2 .4 84 3 .8
5 5 . 1 1 .6 78 | 3 .7
Ta b le  No* 29 (ContcL )




Red C e lls  . 





Red C e lls  
in  M illio n s  
per c.mm.








2 2 . 1 5 .0 101 4 .2 5 6 . 1 0 .4 70 3 .9
5 7 . 12 .6 85 3 .9
2 3 . 1 7 .0 115 5 ,3 5 8 . ; 1 4 .6 98 5 .2
5 9 . 1 1 .4 77 3 .9
2 4 . 1 4 .8 100 4 .1 6 0 . 1 1 .0 74 3 .9
61 . 1 3 .4 90 4 .3
2 5 . 1 6 .8 113 5 .2 6 2 . 1 3 .2 89 4 .3
63 . 1 4 .0 94 4 .1
2 6 . 1 0 .0 68 3 .3 6 4 . 1 3 .0 88 4 .1
6 5 . 1 2 .6 85 4 .1
2 7 . 1 4 .2 96 4 .6 6 6 . 1 1 .6 78 4 .1
70 . 1 4 .0 94 4 .6
2 8 . 1 3 .8 93 4 .2 71 . 1 2 .8 86 4 .3
... 7 2 . 1 1 .8 79 4 .1
2 9 . 1 0 .2 69 3 .6 73 . 1 1 .8 79 4.0;
74 . 1 3 .0 88 4 .2
3 0 . 1 5 .8 107 5 .1 75. 1 3 .0 88 4 .2
76. 1 2 .2 82 3 .8
3 1 . 1 2 .8 86 4 .3 77 . 1 3 .2 89 4 .1
7 9 . 1 4 .0 94 5 .0
3 2 . 1 5 .4 104 4 .0 8 0 . 11 .2 76 3 .6
8 1 . 1 0 .6 72 3 .9
3 3 . 1 3 .6 92 4 .2 82 . 1 3 .0 88 4 .2
83 . 1 3 .6 92 4 .8
•
to 1 2 .8 86 4 .3 84 . 1 2 .8 86 4 .0
! 85 . 1 4 .4 97 5 .1
3 5 . 1 1 .0 74 3 .9 86 . 1 3 .0 88 4 .1
87 . 1 3 .6 92 4 .4
3 6 . 1 3 .0 88 3 .9 88 . 1 4 .0 94 4 .1
89 . 1 1 .2 76 3 .7
3 7 . 1 3 .6 92 4 .2 9 0 . 1 2 .2 82 3 .8
9 1 . 9 .0 61 3 .2
3 8 . 1 4 .4 97 4 .6 9 2 . 1 1 .4 77 3 .9



















_ _ _ _ J ___________ I ____________
N .B . -  Oases 40 and 42 were o f f  work fo r  s ix  months a t  t h i s  tim e and 
hence t h e ir  b lood  r e s u l t s  are n o t in c lu d e d .
Table No. 50>
Percentage D is tr ib u t io n  o f Haemoglob in  Lev e Is  
Mean, Standard D ev ia tion  and Standard E rro r«
Number o f  Cases 
Mean Haemoglobin L evel 
(% Haldane S ca le)  
Standard D ev ia tio n  
Standard Error o f Mean
ly&rried Ifeles  
, M.R.C. Survey
* j 3 ,406  
| 102.1
j 8.66












|  t  4 .8
Table No. 31.
Frequency D is t r ib u t io n  o f Red C e ll C ounts? 
Sewermen and C ontrol Group .
Number o f  Red C ells  
in  M illio n s  per  
Cubic M il l im etre
3 .0  -  3 .5
3 .5  -  4 .0
4 .0  -  4 .5
4 .5  -  5 .0
5 .0  -  5 .5





1 2 .5 1
10 2 5 .0 24
15 3 7 .5 36
3 7 .5 9
11 2 7 .5 4
Standard D e v ia tio n
Standard Error  
o f  Mean  ............
40 100.0 ~[ 74
H 1
, iPercentage  
 -
1 .4  j 
3 2 .4  |
4 8 .6  «





i  0 .9 3 9
4.1892
0.3935
1  0 .0457
Standard Error o f  D iffe r e n c e  between Means   t  0 .1044  j




R e su lts  o f  Blood Exam inations in  th e  Weeks between  
January and November, 1950.
7 .
10 .
! n .  S
10th 15th 19th 22nd 26th 29th 35th 45th . . . .
1 1 .4  1 1 .4  11 .2  1 2 .0  1 7 .0  1 2 .4  1 6 .0  14 .6_____
3 .9  3 .9  3 .7  3 .9  4 .1  4 .4  5 .1  4 .8  . . . .
"~~2nd"l3th “2 6th 2 9th"33rd "40th 
! 1 1 .6  10 .8  10 .8  1 3 .0  1 6 .4  14 .8
_ l_ _ 3 ^ 9 _ _ 3 .4 _  3 .3  _4 .1  J5 .1  4 .2 _  ______
’T "  "1st " 4th *8*th " l4th  ~19th "26th 29th '33rd 39th
I 1 7 .0  1 5 .0  1 0 .4  1 2 .5  12 .2  1 2 .4  12 .8  1 6 .4  1 6 .0
J  5 .4  4 .3  3 .7  _4.7 4 .4 ^  4 .3 _  4 .7  5 .1 _  5 .2
' T  1 s t  ''4th "l0th  *15th “20th 26th 29th "3 9th 44th
J 1 6 .4  1 6 .0  10 .2  1 1 .3  11 .8  12 .3  1 4 .0  1 4 .8  14 .8
J 5 .2  5 .0  3 .5  3 .6  3 .8  3 .9  4 .6  5 .2  5 .2
Weeks
Hb gms. per c e n t • 










3 0 . !
1 s t  10th 14th 20th 26th 29th 33rd 39th 45th
1 3 .6  12 .8  14 .8  1 2 .4  17 .2  13 .2  1 6 .4  15 .8  1 5 .0
j £ . 3 3 .9  4 .6 _  3 .8  5 a  5_.0_ 5 .2  5 .4  J>.2_______
' 2nd 5th TOth I 4 t h ’20th 2*3th 2 9 t h '35th "39th 45th ""
1 7 .2  1 6 .3  1 5 .0  1 3 .0  10.8  11 .2  1 1 .4  1 5 .4  16 .2  15.2
J 5 . 2  5^0 i i 8 _  _4.__8 __3_._7 3 .9  3 .9  5 .4  5 .4  5 .1 _____
2nd 11th 14th 20th 25th 30th 40th
1 5 .0  1 3 .6  1 1 .6  1 0 .0  12 .2  1 5 .5  12 .2
4 .2  4 .7  3 .9  3 .5  4 .5  5 .0  4 .8
4th  10th “20th ~26th~29“th "31st 35th “40th""
1 0 .0  9 .6  11 .2  15 .2  1 2 .0  1 6 .4  13 .6  1 3 .8
 3 .3 J 5 .2 ^  3J3 8 .0 _  3 .9 _  5 - 2  i* 8  _ 4 .8  __  _
3rd "lOth 14th ”l9 th  "26th 29th 33rd ”4 Oth
1 0 .2  1 2 .0  1 6 .0  1 1 .8  15.8  1 5 .0  1 7 .0  14 .8
_ 3 .6  __4.2 5 .1  4 .3  5 .2  5 .0 _ _ 5 .4 _  _4.8_________ _______ _
2nd * 6th T Oth 13th  *2Oth 2 6th 29“th  32nd 35th 40th 45th
1 5 .8  1 3 .2  11 .8  1 7 .0  16 .6  1 5 .0  13 .2  1 7 .0  1 5 .2  15 .2  1 5 .0
5 .1  4 .7  4 a  5 .6 _  5 .4  _4.9 _ 4 a  5 .4  5 . 1 5 .1  5 .0






J 1 5 .4  15 .8  1 0 .4  1 4 .0  1 2 .0  1 1 .6  1 5 .0  1 3 .2  16 .8  11 .2  
j  4 .0  4 .2  3 .6  4 .5  3 .9  4 .2  5 .0  4 .4  5 .2 4 .4  ___
" ' 4th” l0 th  "*1S t h ~ 2 6 t h ^ 2 9 t h ^ ^ t ^ 4 0 ^ \  "44th
13 .6  10 .2  1 5 .0  1 7 .0  1 3 .0  1 6 .4  1 0 .0  9 .4
4 .2  3 .5  4 .8  5 .6  4 .0  5 .2  3 .7  3 .2
3rd 7th 17th ~26th "29th ~34th ".39th "44th
1 1 .0  1 0 .0  15 .8  1 4 .0  11 .8  1 3 .4  15 .2  1 5 .4
3 .9  3 .5  5 .0  4 .2  4 .4  5 .2  5 .1  5 .0
"2nd 12th ~16th"23th ~29th ~34th "39th “
1 0 .6  1 0 .0  1 6 .0  16 .2  1 2 .0  16 .8  12.8
J   3 .8  3 .6  5 .2  4 a  _ 4 .£ _J5._4_ 4 . 0 ___________________
In th e  above Table the to p  l in e  o f each s e t  o f  read in gs in d ic a te s  
th e  number o f  the week between January and November in  w hich th e  
exam ination  was made. The f ig u r e  beneath ’’w eeks” shows th e  
haem oglobin l e v e l  in  grams per c e n t . ,  w h ile  the lo w est f ig u r e  
in d ic a te s  the number o f red c e l l s  in  m il l io n s  per cmm.
Table No. 33 .
DEFECTS OF LUNGS IN CONTROL GROUP.
Case 1j Age j C lin ic a l 1 X -ray Diagnos i sNo. !  oi | Exam ination j F ind ings
2 l[ 65 i S ign s o f  emphysema w ith I Chronic b r o n c h it ic  changes. Chronic !
1 i s c a tte r e d  rh o n ch i.I b r o n c h it is  j
4 | 62 
1
Rhonchi in  both  b a s e s .
j
j  Increased  v a s c u la r ity  
| both  b a s e s .
Do. | » 
1
6 J 60 j Evidence o f  emphysema, 
clubbing o f f in g e r s .
!
J Chronic b r o n c h it is  





| N i l .
i
i
Increased  v a s c u la r i ty .
!
Probably j 
chron ic  j
1
j
! b r o n c h i t i s .  ' 1 1
84 20 1 P id geon -ch ested  w ith ! Chronic b r o n c h it ic Shronic j
1 ! f la t t e n in g  a n t e r io r ly ch an ges. b r o n c h it i s .  (
J | on r ig h t  s id e .
I
Ii
! i Few r h o n ch i. *
86 | 19
!I
[ Breath sounds harsh; 
5 no a d v e n t it ia e .
T u b ercu losis  r ig h t  base  
c o n tr o lle d  by pneumo­
peritoneum
P.T .
21 | 52 | S c a tte r e d  rhonchi and F ib r o s is  in  r ig h t  upper Bronchi­
i r a le s  throughout both and m iddle lo b e s  and e c t a s i s .  •









movement. in  th e se  a r e a s . !
11 ! 58 N il  -  apart from sca rs B i la te r a l  c y s t  form ation Probably o ld  j
o f  gu n -sh ot wounds in  both upper q u a r te r s . trau m atic  j
in  r ig h t  c h e s t . The appearance i s  in d is ­ pneumothorax
'
t in g u is h a b le  from  
b i la t e r a l  pneumothorax.
There are  o ld  u n ited  
fr a c tu r e s  o f th e  r ig h t  
4 t h ,5 th ,6 th  and 7th r ib s .
due t o  gun- I 
sh o t wounds j 




12 58 R ales in  l e f t  low er C ystic  changes in  l e f t Bronchi- i
z  one • base w ith  some 
a t e l e c t a s i s .
e e ta s  i s .  j
1
25 4 8 N il L i t t l e  f ib r o s i s  in  r ig h t
mid zone probably due t o  
h ea led  primary tu b e r c u lo s is
3 3 4 4 N i l . P le u r a l th ic k e n in g  in  l e f t  
b a s e .
•v
Table No. 34.
INCIDENCE OF CHEST CONDITIONS BY ACE GROUPS. 
SEWERMEN AND CONTROL CROUP.
Over 60 J 50-60  I 40-50  30-40
f  s . [ 'c 7 “t'~ sT fc ; '1  ~s rfcT  i "s .'rcr
Chest D isease
---------------------------------- i - ^ L
Trauma j
Chronic B r o n c h it is  
Pulmona r y I
T u b ercu lo sis  - !
Age Groups
(a ) A c t iv e _ i i  ! i < i 1 2
(b) Q u iescen t !i ~ i  i - 1 1 - - - - - - - 2
(c )  H ealed i~ i ~ i  ! - ! _ 1 - - - - - - 1 1
P le u r is y  (H ealed) _  i _ • -  ! ~ ? "" 1 - - - - - - 1
B r o n c h ie s ta s is i -  ; i !f “ - - - - - - - - 1
A cute Inflammation _ i _ i 1 1 - - - - - - 1 -





2 2 — — — 1 — 1 6 11
T ota l No. o f  Men : 1









2 0-30 Under 20
“s r r c r
T ota l j 
a l l  Ages
iTT (s .  { c .  |
5 i
N .B . S . " Sewermen; C. “ C ontrol Group.
Table No. 3 5 .
ABDOMINAL DEFECTS. 
SEWERMEN AND CONTROL GROUP.
C ondition Sewermen Control Group
H em iae -
(a ) In g u in a l 1 3
(Case 7) (C ases 1 , 20 , 44)
Herniotom y Scars 1 4
(b) Femoral 1 -
(Case 29)
( c )  U m b ilica l - 1
H erniotomy (Case 33)
Append icectom y Scars
'
2 3
(C ases 5 and 36)
H ydrocoele 2 1
(C ases 1 and 7) (Case 15)
H is to r y  o f  In d ig e s t io n 18 3
(C ases 5 ,6 ,8 ,1 0 ,1 1 ,1 3 ,1 5  18, 
2 1 ,2 7 ,3 0 ,3 1 ,3 2 ,3 6 ,3 7 ,3 8 ,  
40 and 42)
(C ases 12, 68, 90)
O peration Scar 1
(P e p tic  U lcer) ........... (Case 11)
Table No. 56 
DEFECTS OF THE NERVOUS SYSTEM.
(a) SEWERMEN.
Case Age
in  Y rs.
S e r v ic e
in  Years
* Balance R efle x e s Tremors o f
No. - T est Knee Abdominals Hands
2 58 3 •+ + + Absent Marked p lus  
in te n t io n  trem or.
1 64 27 1 + + N i l .
4 57 7 2 + Absent N i l .
5 57 26 3 + Absent N i l .
6 57 6 1 + Absent Coarse
7 57 7 1 + + Coarse
8 56 24 1 + + P resen t
10 53 9 3 + Absent N i l .
12 53 12 1 + Abs en t P resen t
13 52 18 3 ++ Absent N i l .
15 52 22 0 Absent N i l .
16 52 11 3 ++ Absent N i l .
18 51 27 1 ++ Absent N i l .
19 51 4 1 + *• N i l .
20 51 14 3 "t T Absent Fine
21 50 5 2 + + Absent Coarse
22 50 28 2 ++ Absent P resen t
26 48 15 0 + Absent N i l .
32 44 4* 0 + + P resen t
36 39 7 2 + Absent S l ig h t  f in e
37 36 8 2 + Absent N i l .
38 34 5 2 Abs en t S lig h t  f in e
40 47 4 3 + Absent Coarse
42 56 15 3 Absent S l ig h t  f in e
(b) CONTROL GROUP.
79 22 0 + Absent S lig h t  f in e
5 62 2 + Absent N i l .
6 60 1 + + N i l .
10 59 1 + + + Fine
11 58 0 + + S lig h t  f in e
21 52 0 -I- + + S l ig h t  f in e
33 44 0 + Absent N i l .
40 42 1 + Absent N i l .
36 44 0 + Absent N i l .
45 40 0 + Absent N i l .
. 92 40 1 + Normal ! S l ig h t  f in e
* Balance T est -  Codes S teady -  0
Steady a t  3rd Attem pt -  1
S l ig h t ly  u n stead y  , ,  , ,  - 2
Markedly , ,  »> * > ~ 3
Table No. 37 .
NUMBER QE1 MEN TOTH VISUAL ACUITY 
LESS THAN 6/ l 2  (SNELLEN) IN AGE GROUPS
Sewermen and C ontrol Group
Age Croup 
i n  y e a r s
Sewermen C ontrol Group
T otal
Number w ith  
D e fe c t iv e  
V isu a l A cu itv
T otal
Number w ith  
D e fe c t iv e  
V isu a l A cu itv
60 and over 1 7 3
-  60 24 8 15 6
-  50 12 2 23 5
-  40 5 - 16 2
A l l  Ages 42 10 61 16
Table No. 3 8 .
INCIDENCE OF SKIN CONDITIONS 
Sewermen and C ontrol Croup
1 ------------  ~ ------
Skin  D isea se Number o f  Cases
Sewermen C ontrol Group
A cneiform  Rashes 6 6
I n f e c t iv e  A lo p e c ia - 1
Herpes Sim plex •* 1
P s o r ia s is 1 1
P r u r itu s  Ani 1 1
P i t y r i a s i s 1 -
Seborrhoea Corporis 1 -
F o l l i c u l i t i s 1 -
Tar Wart o f  Hand - 1
C a rb o lic  R eaction 5 -
O il D erm a titis 4 1
) O ccup ational D erm a titis  
(
5
A l l  C on d ition s 25 12
Table No , 5 9 ,
DEFECTS OF JOINTS AND SPINE 
SEWERMEN
&ge S e r v ic e
• t Ii.nr— -r r -T —■._a._a._d-—
Case in in Symptoms and S ign s o f  L esion s R a d io lo g ic a l S ign s
No. Y ears Sewer3 in  th e  Lower Back in  Lumbar S pine
1 . 64 CO "3
i j
Some l im it a t io n  o f  f l e x io n ,  
No symptoms.





Tenderness in  r eg io n  o f  5 th  
lumbar v e r te b r a ,
O s te o -a r th r it ic  sp in e  
and elb ow s.
3 . 57 t 14
\\
Tenderness to  r ig h t  o f  4 th  
and 5 th  lumbar v e r te b r a . Knee- 
Thigh T est p o s i t iv e  on r ig h t  
! s id e .
L um barisation o f  1 s t  
sa c r a l segm ent.
4 . 57 7
!
Low back pain  e l i c i t e d  on 
f le x io n .  A lso  has pain  in  3rd 
f in g e r  o f  r ig h t  hand and 
Dupuytren!s C ontracture o f  4 th  
r ig h t  f in g e r .
E arly  o s t e o - a r t h r i t ic  
ch an ges. S im ila r  
changes in  3rd r ig h t  
m etacarpo-pbalangeal 
j o i n t .
5 . 57 26
,
Pain  i n  r ig h t  s id e  o f  lumbar 
sp in e  on f le x io n  and on d ir e c t  
p r e ssu r e . Tenderness on 
in n er  s id e s  o f  knee j o i n t s .  
Knee-Thigh T est p o s i t iv e  on 
r ig h t  s id e .  Marked 
d i s a b i l i t y .
Marked o s te o -  
a r t h r i t ic  changes, 
sp in e  and k n ees . 
Narrowing o f  lumbo­
s a c r a l  jo in t*
6 , 57 6
"
Tenderness over 4 th  lumbar 
v e r te b r a .
O s t e o - a r t h r i t ic .





P ains in  back on f le x io n  w hich  
i s  l im it e d .  P ain  and ten d er­
n ess  in  l e f t  knee and com­
p la in t  o f  knee g iv in g  way on 
r i s i n g .  A n kylosing  
s p o n t y l i t i s .
No gross le s io n s  
e v id e n t .
9 . 56 4 - O s t e o - a r t h r i t ic .
1 0 . 53 9 - O s t e o - a r t h r i t ic .
1 1 . 53 6 K yphosis w ith  l im it a t io n  o f  
f l e x i o n .
O s t e o - a r t h r i t ic .
1 2 . 53 12 - O s t e o - a r t h r i t ic .
1 3 . 52 16 - No abnorm ality.
1 4 . 52 15 Kyphosis -  l im it a t io n  o f  
f le x io n .
O s t e o - a r t h r i t ic .




K yp h osis,
iif
D is to r t io n  o f  L . l  and
L .2 v er teb ra e  and
lumbar typho- I
s c o l i o s i s , 1
I
if






S e r v ic e
in
Sewers
Symptoms and S ign s o f  L esion s  
in  th e  Lower Back
R a d io lo g ic a l S ign s  
in  Lumbar Sp ine
1 6 . 52 11 L im ita tio n  o f  f l e x io n .  H is to iy  
o f  freq u en t a tta c k s  o f  
backache.
O s te o -a r th r it ic  low er  
d o rsa l and upper 
lumbar s p in e .
1 7 . 52 - O s t e o - a r t h r i t ic ,
1 8 . 51 27 K yp h osis. O s t e o - a r t h r i t ic .
1 9 . 51 4 | - O s t e o - a r t h r i t ic .
2 0 . 51 14 H is to iy  o f  backache. O s t e o - a r t h r i t ic . 
B i la t e r a l  s a c r a l i s a -  
t io n  o f  5 th  lumbar 
v e r te b r a .
2 1 . 50 5 Frequent low back p a in . P ain  
on Khee-Thigh T e s t . K yp h osis.
E arly  P aget*s D isea se  
in  r ig h t  p e lv is  and 
th ic k e n in g  o f  r a d ia l  
and l e f t  t i b i a l  
s h a f t s .
2 2 . 50 28 R ecent s c i a t i c a .  C l in ic a l ly  
d is c  l e s i o n .
No ab n orm ality .
2 3 . 50 27 - No ab n orm ality .
2 4 . 50 16 Tenderness in  lumbar r e g io n . O s t e o - a r t h r i t ic .
2 5 . 49 7 am No ab n orm ality .
2 6 . 48 15 - E arly  o s t e o - a r t h r i t i c .
2 7 . 48 2 - E arly  o s t e o - a r t h r i t i c .
2 8 . 47 21 - No ab n orm ality .
2 9 . 47 6 am No ab n orm ality .
3 0 . 46 11 - O s t e o - a r t h r i t ic .
3 1 . 46 10 - O s t e o - a r t h r i t ic .
3 2 , 44 5 Tenderness in  r e g io n  o f  D.12 
v e r te b r a . S c ia t i c  pa in  
e l i c i t e d  in  K nee-Thigh T e st .
O s t e o - a r t h r i t ic . 
Narrowing o f sp ace  
betw een D . l l  A D .12 .
3 3 . 43 3 - E arly  o s t e o - a r t h r i t i c .
3 4 . 43 5 - No ab n orm ality .
3 5 . 40 9 O ccasion al backache. E arly  o s t e o - a r t h r i t i c .
3 6 . 38 7 Knee-Thigh T est p o s i t iv e  on 
b o th  s id e s .
Spina b i f id a  5 th  
lumbar.
3 7 . 36 8 - E arly  o s t e o - a r t h r i t i c .
3 8 . 34 5 - No ab n orm ality .
3 9 . 33 4 - No ab n orm ality .
4 0 . 47 4 Symptoms o f  s c i a t i c a ,  Knee- 
Thigh T est e l i c i t e d  pa in  down 
r ig h t  s c i a t i c  n e r v e . P ain  to  
r ig h t  o f  5 th  lumbar v erteb ra  
on p r e ssu r e . H erniated  in t e r -  
v e r te b r a l d i s c .
Narrowing o f  j o i n t  
space betw een L .5  
and S . l ,






S e r v ic e
in
Sewers
Symptoms and S ign s o f  L esion s  
in  th e  Lower Back
R a d io lo g ic a l S ign s  
in  Lumbar Spine
4 1 . 38 2/ i z - O s te o a r th r it is  w ith  
f la t t e n in g  o f  upper 
lumbar v e r te b r a e .
4 2 . 56 15 P ain  in  l e f t  h ip - j o in t  when 
ly in g  on l e f t  s id e .  S l ig h t  
l im it a t io n  in  f le x io n  o f  
sp in e  and o f  l e f t  h ip - j o in t .  
K yphosis,
O s te o -a r th r it ic  sp in e  
and l e f t  h ip - j o in t .
Table No, 40 
DEFECTS OF JOINTS AND SPINE
R e s u lts  o f  Exam ination o f  Sewermen and C ontrol Group 




No symptoms, s ig n s  nor r a d io lo g ic a l  d e fe c t  o f  s p in e . 8 2 8 *
K yphosis o n ly . - 3
Kyphosis w ith  pa in  on f le x io n . m 1
K y p h o s c o lio s is . mm 1
S c o l io s i s  o n ly . - 1
O s t e o -a r t h r it ic  changes r a d io lo g ic a l ly  -  
No symptoms. 13 10
L im ita t io n  o f  f l e x io n  o n ly . 4 5 i
P a in  on f le x io n  o f  sp in e 2 -  1
Tenderness in  lumbar r e g io n . 4 |
P o s i t iv e  Knee-Thigh T e s t . 1 -
+ K yp h osis. 2 5
-t K y p h o -s c o l io s is . - 1
A n te r io r  w edging o f  v er teb ra e  ( D . l l  & 12) .«  
w ith  k yp h osis 2
w ith o u t kyp h osis -
I H ealed  T u b ercu lo sis  o f  c e r v ic a l  s p in e .i - 1
j Ligam entous c a l c i f i c a t i o n  i n  sp in e  -  
w ith  l im it a t io n  o f  f le x io n  on ly
w ith  lumbar ten d ern ess  and p o s i t iv eJ Knee-Thigh T est - 1
| A n k y losin g  S p o n d y l i t is . 1 1
C on g en ita l D e fe o ts  o f  Sp ine -  
No symptoms mm 1
W ith c l i n i c a l  s ig n s 3 -
Traumatic D is to r t io n  o f  v e r te b r a e . 1 -
P a g e t’ s D ise a se  o f  Bone, 1 -
H e r n ia t io n  o f  in te r v e r te b r a l  d i s c . 2 -
42 63
* 10 aged 35 y ea rs  and under.
Table N o, ^41
BOM, JOINT AW)  SPINAL LESION PRODUCING PAIN 
Sewermen and C ontrol Group
D ise a se
Number o f  Cases
Sewermen C ontrol Group
A n k y losin g  S p o n d y lit is 1 1
Ligam entous C a lc i f i c a t io n  o f  sp in e - 1
H er n ia tio n  o f  I n te r v e r te b r a l D isc 2 —
C on g en ita l D e fe c ts  o f  Sp ine 3 -
O s t e o - a r t h r i t i s 7 a .
P a g e t’ s  D ise a se  o f  Bone 1
T ota l 14 2
Table N o, 4 2 .
ORTHOPAEDIC FOOT CONDITIONS AM) VARICOSE VEINS 
Sewermen and C ontrol Croup 
A n a ly s is  by Age Groups
Number o f  Cases
D e fe c t
Over





S. C. S. c. s . C. S. s . c . S. C. S. c .
---------
No L e sio n s 1 2 10 10 4 19 2 11
r—
21 — 5 17 68
C a l l o s i t i e s - 5 5 4 2 2 2 2 - - - - 9 13
Pes P lanus - — 3 1 5 1 1 2 - 2 - - 9 6
Hammer Toe - ~ 3 - - - - - - - - - 3 -
Pes Cavus - - 1 - - - - - - - - - 1 -
H allux  Valgus - - - - 1 3 - 1 - 1 - - 1 5
I n ju r ie s - - 2 - - - - - - - - - 2 -
V a r ico se  V eins 1 1
i
4 3 1 7
__ -------
~ — — M* 5 11
Number o f  Men !
in 1 7 24 15
12 25 5 16 - 24 - 5 42 92
Age Group 1 __ __„.j _!L— BJ41 JL-.
N .B . S . -  Number o f  Cases among Sewermen.
C. -  Number o f  Cases among C ontrol Group.
Table No. 4 5 .
INCIDENCE OF FOOT DEFECTS AND VARICOSE VEINS IN SEWERMEN 
Grouping accord in g  to  Length o f  S e r v ic e
D e fe c ts
Sei-v ic e  in  Y ears
T otal25 & 
Over -25 -2 0
1
-15 -10 Under5
C a l l o s i t i e s 2 1 1 3 2 9
Pes P lanus - 1 2 1 1 4 9
Hammer Toe 1 — mm 2 3
Pes Cavus 1 - •» 1
H a llu x  Valgus _ - - - 1 - 1
I n j u r ie s “ 1 - 1 - - 2
Vari c os e Ve in s  ! - 1 2 2 - 5
Number o f  men I i o 1 A o 1 7
w ith, no d e fe c t s JL JL i XU u 1 1
T ota l Number o f 5 3 5 6 15 8 42
Men in  Group |
Table No, 4 4 .
INCIDENCE OF FOOT CONDITIONS AND VARICOSE VEINS IN SEPfERMBN
R e la t io n s h ip  o f  L esion s to  Type o f  Sewer Worked
1
D e fe c ts
Ty-pe o f  Sewer in  w hich  Work 
m ainly c a r r ie d  out
B rick
| B rick  
! and Pipe Pipe T otal
C a l l o s i t i e s 4 1 4 9
Pes Planus 7 1 1 9
Hammer Toe 2 1 - 3
Pes Cavus 1 - - 1
H a llu x  Valgus - - 1 1
I n j u r ie s - - 2 2
V a rico se  Veins 3 1 1 5
Number o f  Men 
w ith  no D e fec ts
12 2 3 17
T ota l Number o f  
Men in  Group 26
5 11 42
Table No. 4 5 ,
CARBON MONOXIDE IN BLOODS OF gET O MBN 




P ercentage S a tu r a tio n  o f  CO In  Blood
B efore  Work A fte r  Work
1 0 . 2 1 2 .2 0
4 1 . 2 6 .0
N .S .A . 2 .2 8 .5
Table No. 4 6 .
BLOOD EXAMINATIONS OF SMERMEN 





in  gms. (%)
Red C e ll Count 
mi 11 i  o n s /c . mm.
1 0 . 1 4 .8  (1 4 .0 ) 5 .2  ( 4 .6 )
4 1 . 1 2 ,8  (1 0 .8 ) 4 .4  ( 3 .8 )
N .S .A . 1 5 .2  (1 1 .4 ) 4 .8  ( 3 .9 )
Table No. 47 .  
DISTILLATION OF CRUDE COAL TARS
Temperature 
D egrees C entigrade Compounds Produced
170 L ig h t o i l s ,  b en zo l, t o lu o l ,  x y l o l s .
170 -  230 M iddle o i l s ,  p h en o ls , c r e s o l s ,  n ap h th a len e.
230 -  270 C reosote  o i l s ,  t a r  o i l s .
270 -  400 Anthracene o i l s .
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